VOLUME 46 NUMBER 4 OCTOBER, 1958 


AMERICAN JOURNAL 


OPHTHALMOLOGY 


THIRD SERIES FOUNDED BY EDWARD JACKSON 
CONTENTS 


Adhesion of lens capsule .. . A/gernon B. Reese and Joseph A. C. Wadsworth 


Aqueous humor dynamics ..... . Abti H. A. Tarkkanen and Bernard Becker 
Primary tumors of the orbit . .Virgil A. Beuerman and George L. Tabor, Jr. 
Exfoliation of the lens capsule ............-.......... Harold Gifford, Jr. 
Implants of sclera ............... H. H. Chi, C. C. Teng and H. M. Katzin 
Surgery for macular degeneration ................... Ronald M. Burnside 
Removing corneal-scleral sutures ............-....-.5.. Albert C. Esposito 


Near-vision test card .......... Arthur H. Keeney and H. Lyle Duerson, Jr. 

Supplemental intravenous analgesia ................ Frederick D. Williams 

Wayne Collins, L. Byerly Holt and Kathryn Robson 
DEPARTMENTS 


Society Proceedings 597 Correspondence ... 605 Abstracts ........ 
Editorials ........ 600 Book Reviews .... 605 News Items ...... 


For a complete table of contents see page xxvii 


Publication office: 450 Ahnaip St., Menasha, Wisconsin 
Copyright, 1958, Opbthalmic Publishing Company, 664 North Michigan Avenue, Chicage 11, Iilinois 


610 
633 


Subscription price in United States twelve dollars yearly. In Canada and foreign countries four- 
teen dollars. Published monthly by the Ophthalmic Publishing Company. Subscription and 
Advertising Office: 664 North Michigan Avenue, Chicago 11, Illinois. Entered as second class 
matter at the post office at Menasha, Wisconsin. Printed in U.S.A. 


OF 

Vision in the animal world .......................Sér Stewart Duke-Elder 447 

DuPont Guerry, lll, H. Wiesinger and W.T. Ham, |r. 463 
495 
499 
S01 
508 
525 
534 
541 
584 
587 
389 
392 
994 
596 


The Traveling Man from Mager & Gougelman 


Eddie Kerr has helped physicians fit thousands of patients with 
artificial eyes. Like the other experts from our offices, he pro- 
vides you with technical information and assistance on difficult 
cases. The samples in his case will match many patients. Or, he 
can make eyes that perfectly match with the materials he car- 
ries. One of our experienced men visits most areas regularly — 
another reason to call or write our nearest office for your next 
ocular prosthesis. 


¢ Eyes custom made—glass or plastic 
¢ Eyes from stock sent on memorandum same 
day order received—glass or plastic 


30 North Michigan Avenue . 120 E. 56th Sr. 
Chicago 2, Illinois . New York 22, New York 

DETROIT * CLEVELAND * KANSAS CITY * MINNEAPOLIS « ST. LOUIS 

HOUSTON (Soper Bros.) * BOSTON * PHILADELPHIA * PITTSBURGH * WASHINGTON 


ta 
Artifici Eye ¢ Damaged or broken artificial eyes accurately 
P * Fitted to all types of motility implants 
Service ¢ Implants, X-Ray therapy shields, foreign body 
© Superior Quality—Finest Workmanship 


help normalize prothrombin time before surgery 


“has a more prompt, more potent and more 
prolonged effect than the vitamin K analogues”’* 


VITAMIN Ky} 


Reduce the hazard of hemorrhage due to hypoprothrombinemia during 

or after surgery: tonsillectomy, obstetrical and gynecological procedures, 
surgery of the newborn (especially prematures), neurosurgery, thoracic 
surgery, intestinal surgery, biliary tract surgery, rhinoplasty, surgery in any 
highly vascular area. 

Especially indicated in patients with obstructive jaundice, or when prothrombin 
level is depressed following administration of anticoagulants, barbiturates, 
salicylates, antibiotics, sulfonamides, or phenylbutazone. Can also 

be used postoperatively to combat hemorrhage due to hypoprothrombinemia. 


{ Dosage: Surgery—up to 50 mg. orally at least 24 hours preoperatively or up 
: to 50 mg. intravenously at leAst 12 hours preoperatively to restore prothrom- 

*. bin to safer levels. 

; Supplied: Tablets, 5 mg., bottles of 100. Emulsion, each 1-cc. ampul contains 
. 50 mg., boxes of 6 ampuls. 


78) MERCK SHARP & DOHME, DIVISION OF MERCK & CO., Ixc., PHILADELPHIA 1, PA. 
Mephyton is « trade-mark of MERCK & CO., Inc. 


*Council on Pharmacy and Chemistry: New and Nonofficial Remedies, Philadelphia, J. B. Lippincott Co., 1956, p. 506. 
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SNILUIGAH 


E-5760 Indicator, Ocular Hypertension, BERENS-TOL- 
MAN: A direct reading tonometer, not needing ad- 
justments—simpler—less costly—no charts used. 


standards which are set for Schiotz tonometers. 


Developed and recommended for promotion of mass 
surveys for discovery of undiagnosed glaucoma by 
Glaucoma Research Program of The Ophthalmolog- 
ical Foundation Incorporated 

for distribution 


E-5714 Ultra Violet: for h 
indicators, or four indicators and one tonometer 
in the center. Uses Ultra Violet Lamp No. E-5712. 
Simple On and Off switch. No cover. ..Price $35.00 


E-5710 Sterilizer, Tonometer, ROSNER: germicidal. Em- 
loys ultraviolet radiation and exposure to ozone. 
onometer foot plate and plunger tip are fixed 

close to the bulb. Laboratory tests affirm that this 
sterilizer has a germicidal effect and will kill bac- 
teria, vi fungi.* With cover and automatic 


Advantages: 


1. No irritation to eyes from cold sterilizing solutions. 
2. Tonometer is not injured corrosion, nor is the free 
movement of plunger impaired by gumming. 


3. Tonometer not warped or damaged by heat or flame. — 


4. Equipped with 10 minute timer switch. 


Ultra Violet: for sterilizers E-5710 and 


Co. 


470 Audubon Avenue © ST. LOUIS 10, MO. 
New York Showroom, 8079 Lexington Ave. 


I 
Ra, 
| 
NEW a bs Ocular Hypertension Indicator 
Recommended for 
Screening Purposes »\ 
for Probable Glaucoma ~ 
5 ~ 
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* Laboratory report available. 
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STERILE OPHTHALMIC SUSPENSION WITH METHYLCELLULOSE 


GREATER CORNEAL PENETRATION 

6 TO 8 TIMES LONGER CONTACT WITH THE EYE 
Greater corneal penetration is achieved through the use of the 
acetate form of hydrocortisone.* 
The methylcellulose vehicle keeps the medication in contact with 
the eye 6 to 8 times longer than a plain aqueous vehicle.* 
SUPERIOR ANTIBACTERIAL ACTION through the syner- 
gistic action of polymyxin-neomycin.* 
EFFECTIVE in 136 out of 142 cases of allergic, bacterial and 
traumatic conjunctivitis, meibomianitis and blepharitis.* 


ISOPTO PHN 0.5% (polymyxin, 16,250 units /cc.—hydrocorti- 
sone acetate, 0.5%—neomycin, 5 mg/cc.) 


ISOPTO PHN 1.5% (polymyxin, 16,250 units/cc.—hydrocorti- 
sone acetate, 1.5%—neomycin, 5 mg/cc.) 


5 cc. Drop-Tainer® packaging 
*Write for laboratory and clinical data. 


AAlcom LABORATORIES, INC., Fort Worth, Texas 


Specialists in rhinologic and sterile ophthalmic preparations 
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MEET 

THE DEMAND 
FOR BIGGER 
READING FIELD 


ST-25 and ST-28 


When a straight top bifocal is 
indicated, these are the lenses that give 
you the most: Orthogon correction; 
Orthogon focus and surface qualities; 
and the reading depth and “colorfree” 
qualities of Nokrome crown and 
Baryta glass combination. You can get 
nominal amounts of horizontal prism, 
especially with the ST-28. 

Another big plus—segment top lines are coated to minimize 

reflection and refraction. Segment centers are inset 3'/.mm in the 

semi-finished blank, leaving ample glass for 

new modern lens shapes. 


Now—with a complete range of segment sizes—standardize 

on Orthogon straight top bifocals. Available immediately from 
your favorite supplier of B&L ophthalmic materials— 

in White or Deluxe Soft-Lite. 


ST-22 


NOW... A SEGMENT BAUSCH 6&6 LOMB 
SIZE FOR EVERY NEED ; 


ethogor ST Le 
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NOW, your choice of TWO 


outstanding Trial Frames 


The New AO Clinical Trial Frame 
...You'll find this moderately priced, 
light-weight frame gives you unusual 
fitting qualities ...for child and adult 
patients. Temples adjust in length and 
angle...while the broad, curved temple 
contact area grips your patient's head 
firmly with easily adjustable pressure. 
The unique, low bridge design allows 
drop cell construction . . . lets you insert 
standard 14” trial lenses quickly and 
effectively without mechanical inter- 
ference. Your hands are completely free 
to manipulate the lenses in the three 
cells provided. 


Here’s the Time-Proven AO No. 2390A 
Trial Frame...which gives you many out- 
standing features: remarkable all-round 
sturdiness, light-weight, ample finger room 
and excellent balance. 

Holds four trial lenses... the spring loaded 
temples have a 344” to 5” variable length and 
are paddle-tipped for comfort. The single 
stationary cell and triple rotating cell will 
accept any 144” trial lens ring...and they're 
equipped with direct drive gears for positive 
cylinder cell rotation. 

You'll appreciate the extreme legibility of 
each scale...and AO’s patented corneal align- 
ing device has been simplified so you can 
place frames rapidly and accurately in relation 
to the eye...to insure conformity with the 


additive effective power principle. 


Optical 


COMPANY 


INSTRUMENT DIVISION, BUFFALO 15, NEW YORK 


5 
> 
/ 
*, 
> 
Ask your AO Representative or Supplier . 
\ me 
for a demonstration or write . 
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aqueous PILOMIOTIN 4%, %, 1,2, 3, 4% 


An effective, stable, non-allergenic solution of surgical 
quality and utmost patient comfort . . . 


methylcellulose PILOVISC 1%, 1,2, 4% 


A stable, uniform solution providing prolonged 
contact for most efficient miosis . . . 


castor oil PILOMIOTIN IN OIL 2% only 


A stable, uniform solution for extended 
nocturnal glaucoma therapy .. . 


W rite for samples and literature 


The ISO-SOL CO., Inc. 
LINDENHURST, N. Y. 


Farmacia Panamericana, The Ranar Co., 
Panama City Montreal 
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STERILE OPHTHALMIC SOLUTION 


(prednisolone 21-phosphate with neomycin sulfate) 


2000 times more soluble than prednisolone 


e free of any particulate matter capable of or 


injuring ocular tissues, * 
e uniformly higher effective levels of pred- hydrocortisone 


nisolone. 


SUPPLIED: Sterile Ophthaimic Solution NEO-HYDELTRASOL 0.5% (with neomycin sulfate) 

‘lable as Ophthalmic Ointment N neomycin sultate 

Olstment HYDELTRASOL 0.29%, In 3.5 Gm. tubon MERCK SHARP & DOHME 


HYDEL TRASOL and NEO-HYDELTRASOL are trade-marks of Merck & Co., Inc. Division of MERCK & CO., inc., Philadelphia 1, Pe. 
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“PINK-EYE”’ 
MORAX-AXENFELD 
CONJUNCTIVITIS 


BufOpto STERILE OPHTHALMIC SOLUTION 


Neozin's astringent, antiseptic and decongestant action 
is particularly effective in catarrhal and allergic conjunc- 
tivitis. Provides gentle, soothing relief from ocular inflam- 
mation resulting from wind, dust, and chemical irritants. 
Neozin is non-irritating and may be used continuously 
with safety in all age groups. Neozin is the trademark of 
Professional Pharmacal Co., Inc. 


Neo-Synephrine* Hydrochloride ..... %% 
Benzalkonium Chloride U.S.P. 


In a non-irritating sterile buffered aqueous solution. 

The products of Professional Pharmacal Co., Inc., are 
available to pharmacies from all Drug Wholesalers in the 
U.S. and many foreign countries. Export Division: P.O. 
Box 924, San Antonio, Texas. 


PHARMACEUTICAL MFGS., SAN ANTONIO, TEXAS 


Vill 
4 
*Registered Trademark of Winthrop Laboratories, Inc. 
PACKAGE SIZE PROFESSIONAL PHARMACAL CO., INC. 
300 W. Josephine Street © San Antonio, Texas 
Giess Contoiner Please send me samples and literature ' 
on complete line of ophthalmic solutions! 
| 
PROFESSIONAL PHARMACAL CO., INC. 


DESIGNED FOR YOUR MOST 
EXACTING REQUIREMENTS 


ETHICON  opntHarmic NEEDLE suTURES 


hand-finished Micro-Point® needies 
unequaled sharpness by hand honing 
40% greater strength 
8 increased stability in needie hoider 


8 reduced tendency to cut out of tissue 


ETHICON EVE SUTURES with Tru-Tempered reverse cutting needies 


for maximum strength and minimum tendency to cut out of tissue. 
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THIS IS REAL PROGRESS! 


THE GOLDMANN SLIT LAMP APLANATION—TONOMETER 
MADE BY HAAG-STREIT, SWITZERLAND 


ADVANTAGES: 
e Great accuracy of measurement 


© Direct reading of measured 
values in MM Hg 


© Rigidity of the eye can be dis- 
regarded since the small dis- 
placement of volume does not 
increase the intraocular pressure 
by more than about 2%, 


® Tonometry becomes a routine 
Lamp Microscopy 


© The patient remains seated dur- 
ing the nati 


e P \ hi 


ALFRED P. POLL 


Ophthalmological Instruments of Top Quality 
40 WEST 55th STREET, NEW YORK 19, N.Y. 
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symptoms | controlled. 
ocular function often preserved a 


in the more severe inflammatory eye diseases 


METICORTEN 


benefits confirmed by mounting evidence! 

One report after another attests to the potent anti-inflammatory action of METICORTEN 
in severe inflammations of the anterior ocular segment, involvements of the posterior 
segment, and diffuse uveitis. Many cases failing to respond to oral hydrocortisone have 
shown rapid improvement with METICORTEN.* 


toxic effects minimized 

Unlike therapy with older steroids, which must often be withdrawn short of full remis- 
sion because of certain side effects, METICORTEN in average dosage does not disturb 
electrolyte balance—can be used in more patients and for longer periods. After initial 
control is achieved with 20 to 40 mg. daily in divided doses many patients can be main- 
tained on a dosage as low as 2.5 to 5 mg. daily. 

(1) Leopold, I. H.: New York J. Med. 56:2803, 1956. (2) King, J. H., Jr., and Weimer, J. R.: A.M.A. Arch. 
Ophth. 54:46, 1955. (3) Gordon, D. M.: Am. J. Ophth. 4/:593, 1956, (4) King, J. H., Jr.; Passmore, J. W.; 


Skechan, R. A., Jr., and Weimer, J. R.: Tr. Am. Acad. Ophth. 59:759, 1955. (5) O’Rourke, J. F; Iser, G., and 
Ryan, R, W.: A.M.A. Arch. Ophth. 55:323, 1956. (6) Mosquera, J. M.: Dia Méd. 28:38, 1956. 


METICORTEN®—1, 2.5, and 5 mg. white tablets. 
“Meti’*steroids mean minimal maintenance dosage. Seleting 


mc-s-007 °T.M, 


hx Nl N 


XIV AMERICAN JOURNAL OF OPHTHALMOLOGY 


antibiotic therapy for the 


Va 


© 


ACHROMYCIN 


SUGPENGION 15 
no sting ...Just drop on eye... spreads in a wink! Pro- 
vides unsurpassed antibiotic efficacy in a wide 
range of common eye infections...dependablie 
no smear prophylaxis following removal of foreign bodies 


and treatment of minor eye injuries. 


SUPPLIED: 4 cc. plastic squeeze, dropper bottle 
fi0 CTOS$ containing AcHRomycin Tetracycline HC! (1%) 
10.0 mg., per cc., suspended in sesame oil...retains 


contamination full potency for 2 years without refrigeration. 


*REG. U.S. PAT. OFF. 


t Leaderie ) LEDERLE LABORATORIES DIVISION, AMERICAN CYANAMID COMPANY, PEARL RIVER. NEW YORK 
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twins quality... 


only the segment width changes 


In bifocals, some like em wide and others have Nu-Line treatment of the segment 
like "em wider. Univis D-25 mm. and lines. This treatment assures you happier 
D-28 mm. multifocals are the perfect patients as well as positive identification. 
answer for your wide segment Rx’s. Both 
have superior Univis quality and both 


Now ...as always... corrected curves 


The 
Made, servioed and warranted by UNIVE LENS 


Dayton, Ohio 


Company 


‘4 = 
D-25 Nu 
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new 
==} Clini Camera D 


Lighter « More compact 
More efficient than ever 


Now, in one beautifully-designed 
instrument, Camera and Strobe-type flash 
are incorporated to eliminate the 
inconvenience of a separate power unit. 


Remarkably economical, the new 
Clini Camera D is only $150. 

So every office can be equipped 

for taking brilliant, color correct 


external eye photos. 


Write for complete information 
about this exclusive Jenkel-Davidson 
camera. No obligation. 


366 Post Street « San Francisco, California 
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THE INFLAMMATORY REACTION AS SEEN IN IRIDOCYCLITIS 


B. As the condition 
becomes subacute, 
there is concomitant 
active exudation 
and repair. 

With chronicity, 
fibroblasts 
proliferate, 

new capillaries 
develop, and 
various kinds of 
white cells appear. 
Formation 

of a posterior 
synechia is shown. 


‘IN OCULAR INFLAMMATORY DISEASES Medro 


EXUDATIVE INFLAMMATION OF THE UVEAL TRACT 
A. Normal tissue. ; 
From left to right: i 
posterior surface \ 
of ciliary ring, 
ciliary retina, 
pigmented layer, 
ciliary muscle, 
sclera, 
and conjunctiva. » 
4 
B. Hyperemia is 
the result of 
reaction to an 
endogenous toxin 
or allergen. 
Blood vessels 
are dilated. 
There is d 
heightened loca! 
heat and color. ¥ cy 
Escape of 
blood plasma 
causes edema. ~ 
Cc. The next stage 
is that of 
exudation, 
shown here 
as macrophages 
and fibrin 
streaming from 
the posterior 4 
surface 
of the iris 
» 
, 
SCHWENK 


A SYNOPSIS OF OCULAR INFLAMMATORY DISEASE (IRIDOCYCLITIS) 


Subjective symptoms | Clinical findings : 


Copyngmt 1958. The Company 


Sequelae: (if untreated) 
Photophobia Hazy iris Anterior and posterior 
Lenticular changes 
Ciliary injection 
Blurred vision 
7) Secondary glaucoma 
W 


Medrol now makes it possible for you to 
choose systemic corticotherapy as first 
treatment in many eye disorders. You gain 
the greater efficiency that systemic cortico- 
therapy gives, yet take almost as little risk 
as with topical applications, because Medrol 
is so outstandingly free from most corti- 
costeroid side effects. In fact, it can reverse 
the sodrum and water retention caused by 
older steroids.’ 

In a recent series of cases," Medrol was 
used alone, and with topical steroids as ad- 
juvanis, in the treatment of acute iridocy- 
clitis, chronic uveitis, ocular allergies, and 
such miscellaneous conditions as long- 
standing central serous retinopathy with 
marked macular edema, and an old supe- 
rior temporal vein thrombosis with result- 
ant macular edema. In most of these cases, 
including a number that had resisted pre- 
vious steroid treatment, Medrol proved 
effective in controlling the disorder. In the 
case of the superior temporal vein throm- 
bosis, it is notable that “the successful 
result is attributed to the de-edematizing 
action of the steroid.”” In sum, Medrol is 
“a superior adrenocortical type steroid with 
a high degree of safety...”: approximately 
125% as effective as prednisolone.’ 

When your patients present ocular indi- 
cations for corticotherapy, you no longer 
need to make do with topical application. 
Instead, choose the full effectiveness and 
outstanding safety of systemic Medrol. 


SYSTEMIC 
CORTICOTHERAPY 
DOES NOT HAVE TO BE 
A LAST RESORT 


Medrol 


DISTINGUISHED FOR 
CORTICOID EFFECTIVENESS 
DISTINGUISHED FOR 
THERAPEUTIC SAFETY 


Reg. U.S. Pet. OF — 
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DISTINGUISHED CHEMICALLY 
DISTINGUISHED CLINICALLY 


of Medrol results in 
* superior effectiveness 
and safety in ocular 
allergies, acute 
and chronic uveitis, 
and other disorders of 
the posterior segment 
IN DERMATOSES 
Medrol's distinctive 
formula achieves 
* major i 
resistant cases 
* markedly shortened 
treatment period 
* drastic reduction in 
of side effects 
THERE ONLY OWE 
METHYLPREDNISOLONE, 
Teal 6 
THE CORTICOSTEROID 


THAT HITS THE 
GUT SPARES THE 


This is the unique Medrol I Femberg, S. FE: Medrol in 
research to achieve the widest known eA 7:477 (July) 1958 
spl berween the specific, 
anti-inflammatory corticoid action * Metabolism 7:569 (July) 1958 
and the undesirable 
effects e om pu” 
Carol 
The only corticosteroid with a methyl group 
in the 6-alpha position. 
| IN ADRENOGENITAL 
SYNDROME 
* good results with 
Medrol with no 
deleterious reactions 
IN BLOOD DYSCRASIAS 
the chemical superiority 
of Medrol brings about 
* full temporary 
remissions in a number 
of patients with 
acute leukemia 
* striking clinical 
improvement in 
patients with chronic 
lymphocytic leukemia 
IN OPHTHALMIC DISORDERS 
the molecular difference IN ALLERGIC DISORDERS 
this corticoid 
effectiveness of Medrol 
leads to 
* superior results in 
9 out of 10 patients 
* lowest incidence of 
side effects on record IN RHEUMATOID ARTHRITIS 
(about 4%) Medrol's chemical 
distinction is reflected in 
* good to excellent 
results in nearly all 
cases 
* frequent functional 
reciassifications, up to 
complete remission 
fewer and milder side 
effects than with : 
any other corticoid 
Upjohn | 
The Upjohn Company, Kalamazoo, Michigan Upjohn 


Improved treatment of glaucoma 
with a new, highly potent 
carbonic anhydrase inhibitor 


DARANIDE 


Dichlorphenamide 
Tablets 


inhibits aqueous humor formation—lowers intraocular pressure 


e reduces danger of metabolic acidosis 
eminimal loss of effectiveness, 
even with long-term use 
e smooth control—few side effects 
elow dose effectiveness—less than with other 
carbonic anhydrase inhibitors 


emay be effective when other therapy, 
including miotics, has failed or 
has not been tolerated 


e effective orally—unsurpassed absorption 
after oral administration 


MERCK SHARP & DOHME 
DIVISION OF MERCK & CO., Inc., PHILADELPHIA 1, PA. 
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*DARANIDE’ 
Tablets 


Dichlorphenamide 


DESCRIPTION 


*Daranide’ is a new, orally effective, potent 
carbonic anhydrase inhibitor. Because of its 
marked inhibitory effect on this enzyme in the 
eye, ‘Daranide’ is a therapeutic agent of con- 
siderable value in reducing the increased 
intraocular pressure in many types of glaucoma. 


CHEMISTRY 


*Daranide', a dichlorinated benzenedisulfona- 
mide, is known chemically as 1,35-disulfamyl- 
4,5-dichlorobenzene and is designated by the 
generic name of dichlorphenamide. It has the 


following structure: 


SO.NH> 
cl 


MODE OF ACTION 


*Daranide’ is primarily a carbonic anhydrase 
inhibitor; i.e., it interferes with the cata- 
lytic activity of this enzyme, which is 

concerned with the formation of H+ and HCO,— 

ions and the conservation of base as sodium bicar- 
bonate. Under the influence of ‘Daranide'’ the 
renal excretion of sodium, potassium, and bicar- 
bonate is increased and an alkaline urine is 
produced. However, this compound also has the 


3 
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advantage of causing a definite increase in 
chloride excretion. Partially as a result 

of the greater excretion of chloride, ‘Daranide' 
does not produce metabolic acidosis as readily 
as other compounds of this nature. Further- 
more, in animal studies ‘Daranide’ has been 
shown to maintain its essential activity over 
the course of weeks or months. 


The compound does not appear to be concentrat- 
ed in gastric mucosa in sufficient amounts 

to influence materially the activity of car- 
bonic anhydrase in this tissue. Thus, in 
dogs, gastric motility or secretion is not 
affected to any significant degree by the 
administration of ‘Daranide'. 


PHARMACOLOGY 


"‘Daranide’ is uniformly and well absorbed 
following its oral administration; it is es- 
sentially as active when given orally as 
parenterally. The enhancement of sodium, 
potassium, and chloride excretion by the oral 
administration of a single dose is rapidly 
manifested and persists for a number of hours, 
indicating a prolonged duration of action of 
the compound. The urinary pH is elevated as 
the result of sustained bicarbonate excretion. 
However, greater chloruresis and less acidosis 
are induced than with other carbonic anhydrase 
inhibitors, with consequent greater efficacy 
on repeated administration. The natriuretic 
effect of ‘Daranide’ has been observed even 
after 10 weeks of continued administration to 
dogs. The activity of ‘Daranide’ is not im- 
paired in the presence of an acid urine such 
as that accompanying the administration of 
ammonium chloride. 


‘Daranide’ has a low inherent toxicity when 
administered orally or parenterally to labora- 
tory animals. The compound has been given 
orally to dogs and rats over a period of at 


A 


least six months with essentially no evidence 
of toxicity. Pharmacologic investigation 
indicates an absence of irritating effect on 
the mucosa of the eye as demonstrated by a . 
lack of local anesthetic activity or irri- . 
tation when a 1 per cent concentration of the drug 
(suspended in tragacanth) is instilled into the 
conjunctival sac of the rabbit eye. 


CLINICAL EVALUATION 


Effe on Int cul i 


Studies in humans have demonstrated that 
'Daranide’ administered orally reduces intra- 
ocular pressure in both glaucomatous and 
nonglaucomatous eyes. The onset of action 
following a single dose is within an hour and 
maximal effect is observed within two to four hours. 
The lowered intraocular tension is maintained for 
approximately six hours. It has been possible 

to control excessive intraocular pressure in 
patients with glaucoma for a period of many 
months by the daily combined use of ‘Daranide' 
and miotics. Tomographic studies have shown 

that ‘Daranide’ lowers intraocular pressure by 
inhibiting the formation of aqueous humor in 
normal as well as in glaucomatous eyes. 


Effect on Electrolytes 


In the human as in the laboratory animal, 'Daranide' 
enhances the excretion of sodium, potassium, bicar- 
bonate, and water. An increased chloride excretion 
greater than that following the use of other car- 
bonic anhydrase inhibitors is also observed with 
‘Daranide’. This enhanced excretion of chloride 
explains, at least in part, the continued efficacy 
of ‘Daranide’ with repeated administration and the 
lesser propensity for the development of metabolic 
acidosis. 


As is the case with all carbonic anhydrase inhib- 
itors, 'Daranide’ in high doses causes some 
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THE EMERGENCE OF VISION IN THE ANIMAL WORLD* 


Tue Lister ORATION 


Srr Stewart DuKe-ELperR 
London, England 


To be invited to give the Lister Oration is 
indeed a unique experience which comes 
once in a lifetime, and that to few. Like all 
experiences worth having, it is charged with 
emotion: at first a thrill of pride, for what 
surgeon—and of all surgeons what British 
surgeon ; and of British surgeons, what sur- 
geon trained in the Scottish universities 
where Lister did his essential work—could 
fail to be flattered that he had been chosen 
to keep that memory officially alive? But 
after pride the fall; for what orator, con- 
fronted with a task of such responsibility, 
could fail to be overwhelmed by a sense of 
inferiority? For today we commemorate the 
life’s work and the character of a giant 
among men. 

There have been indeed few men who have 
created a complete revolution in the phi- 
losophy and practice of the branch of knowl- 
edge to which they had dedicated themselves, 
who have thrown a bridge across a great 
divide on the way to understanding, that 
journey without end, so that men could say 
“this is indeed a new world” as surely as, 
on a greater and higher plane, the history 
of Christendom is divided into two epochs— 
before and after Christ. In such a way in 
cosmology, Copernicus, watching the heav- 
ens from the shores of the Baltic Sea, over- 
turned the system of Aristotle and Ptolemy 
by transferring the center of the universe 
from the earth to the sun; in such a way in 
natural philosophy, Francis Bacon, in Eng- 

* Delivered before the Royal College of Surgeons 


(London) March 28, 1958, and published im the 
Annals of the Royal College of Surgeons. 


land, displaced the authoritative traditions 
of the classical scholars by stressing the im- 
portance of the experimental method in the 
acquirement of knowledge. Similarly in 
physics there was a pre-Newtonian and a 
Newtonian era; in biology a pre-Darwinian 
and a Darwinian ; in medicine a pre-Harvean 
and a Harvean; and in surgery a pre-Lister- 
ian and a Listerian. It is curious, inci- 
dentally, how many of these revolutionaries 
were English. 

In each case, each branch of knowledge 
had stood still since its first awakening in 
the river-civilizations of the Ancient World 
and. its crystallization in the glory of classi- 
cal Greece ; in each case a prophet arose who, 
partly by the inspiration of that curious 
something we call genius, but largely by 
force of character and unremitting labor 
over many years, transformed a science by 
substituting for the sterility of the past a 
completely new vision for the future. Each 
of them had to fight a battle alone in the 
face of prejudice, ridicule, and often 
obloquy ; but such glory as was theirs is not 
to be shared. 

To this generation pre-Listerian surgery 
is a thing of history; none of us here has 
seen its horrors or experienced the revolu- 
tion he accomplished. And so | think in this 
lecture, founded to commemorate his 
achievement, it is well to stop for one mo- 
ment that we may remind ourselves of its 
greatness. It can truly be said that, before 
Lister, the results of surgery in the middle 
of the last century were little better than in 
the days of Hippocrates ; probably in Lister’s 
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early days it was worse than it had ever 
been, partly because the recent introduction 
of anesthetics was tempting surgeons to un- 
dertake techniques which the unanesthetized 
patient could not tolerate, and partly be- 
cause the industrial revolution had stim- 
ulated a remarkable increase in the popula- 
tion of these islands, particularly in the 
towns, so that in the cramped and insanitary 
hospitals the opportunities for cross-infec- 
tion had increased manyfold. An operation 
was a procedure to be adopted only as a last 
desperate resort, for a pin-prick served as 
the gate of death; to open the abdomen, the 
chest, or the head was unthinkable. A surgi- 
cal hospital was a charnel house from which 
only the fortunate few emerged. 

That was pre-Listerian surgery. That to- 
day we can at leisure and almost with non- 
chalance explore every cavity and recess in 
the body, that our techniques are limited not 
by fear but by ingenuity, that today a hos- 
pital is a gate of hope, the cleanest and 
often the happiest place in a community— 
all that is due to Lister. By his work in his 
lifetime, and by the continuance and exten- 
sion of his teaching after his death, he has 
eased more pain and suffering and saved 
more lives a thousand-fold, than have been 
lost in all the battles since there were rec- 
ords of war. Surely a legacy to mankind 
worthy of a commemorative lecture ; but as 
surely an achievement to make any lecturer 
despair of doing it justice. 

In view of the fact that Lister’s great con- 
tributions to surgery and humanity stemmed 
from his capacity to see beyond the confines 
of the technical aspects of surgery to the 
new world of micro-organisms, at that time 
being brought to notice by Pasteur, so, in- 
stead of telling you of some of the technical 
aspects of my particular craft—and prob- 
ably boring most of you thereby—I am go- 
ing to ask you to explore with me the animal 
world. When, in 1877, Lister left Scotland 
to return to London to convert the English, 
all the surgical world assembled at Kings 
’ College for his inaugural lecture agog to hear 
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—and certainly. to criticize—the latest con- 
tribution to his new technique. But for some 
months previously, Lister had been inter- 
ested in the curdling of milk, and instead of 
surgery he gave them a dissertation on the 
Bacillus lactis he had discovered, proving 
the part it played in this phenomenon. 

I am therefore taking a leaf out of Lister's 
book and bringing you to a nonsurgical 
world—albeit a world full of interest and 
delight, and importance. It is indeed a fas- 
cinating subject—this story of how animals 
came to see; and then, having seen, of what 
they see ; and, more intriguing still, of what 
they make of this world we share with them. 
And it is important; for the faculty of vi- 
sion was probably the greatest single factor 
in the evolution of man. Although we are 
highly visual creatures, this does not apply 
to the lower animals. Most of them, indeed, 
depend primarily on other senses rather 
than on sight—initially, in the more primi- 
tive creatures, on the chemical and tactile 
senses, and in the later stages of evolution, 
on the extensions therefrom into the senses 
of smell and hearing. 

In the lower vertebrates the sense of smell 
is the most fundamental sense and the fore- 
brain has an olfactory function; vision is a 
subsidiary sense, relegated to a small and 
obscure place in the mid-brain (fig. 1). Not 
until mammals are reached is vision trans- 
lated from the midbrain to the cerebral cor- 
tex, until in primates vision comes to dom- 
inate the entire brain with its receptive center 
behind, its wide contiguous association areas 
and its motor and co-ordinative regions flung 
forward in the frontal lobe, the seat of in- 
telligence, close to the center for the control 
of the hands. In this way sensory reception 
becomes vision in thought and action, and 
the roving eyes and the exploring fingers 
could combine with intelligence to unravel 
the secrets of the world. It was this process 
of ousting the sense of smell as a primary 
determinant of behavior, this transfiguration 
of the nose-brain to the eye-brain, that con- 
stituted the greatest single factor in assur- 


of a reptile 


and (below) the eye-brain of man. 


ing the dominance of man and establishing 
his physical dexterity and his intellectual 
supremacy. This it was essentially that gave 
him power to attain new skills, and by open- 
ing up a fuller understanding and apprecia- 
tion of the meaning of the outside world, it 
provided a potent stimulus for the fuller 
development of every part of the brain. 

In an attempt to analyze the visual ap- 
preciation of animals, let us start where 
every schoolboy starts—with the lowly 
amoeba. In order to obtain a supply of fresh 
nourishment in the water wherein it lives, 
an amoeba periodically throws out pseudo- 
podia, an activity due to physical changes in 
the gelation of its surface layer. If a pseu- 
dopod encounters something noxious, the 
surface layer gelates, the pseudopod stops, 
protoplasmic flow starts in the reverse direc- 
tion and the amoeba travels away from an 
environment that is unsuited to it (fig. 2). 
This is effected by light. The same gelating 
effect on the surface layer is produced by 
mechanical stimulation, by chemical sub- 
- stances, or by heat ; but the interesting thing 
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is that these effects are not specific; each of 
these stimuli produces the same response, 
and since it has been recently shown that 
they are additive, in the sense that when two 
are applied simultaneously in subliminal con- 
centrations so that neither would have an 
effect acting alone, the one reinforces the 
other and a response is produced. It would 
seem to follow that in this organism there 
is no specific response to light or any other 
sensory stimulus, but merely an indiscrimi- 
nate reactivity of a general nature to them 
all. This curious one-dimensional world, this 
Flatland of sensation wherein the senses as 
we know them—for example vision and 
touch—are similar and additive, seems to me 
quite fascinating and intriguing. 

From out of this primitive reactivity the 
various senses have become differentiated in 
evolutionary history. Alone, the thermal 
sense has shown no evolutionary off-shoots. 
From chemical stimulation has developed 
the fundamental sense of smell and its 
cousin, taste; from the response to mechani- 
cal agitation has developed the sense of touch 
and the vibratory sense with its extension 
to the sense of hearing; from photosensi- 
tivity has developed vision. 

There may be other senses of which we 
have no conception. It could well be argued 
that termites or the blind driver ants of 


Fig. 2 (Duke-Elder). The behavior of the 
. The organism is moving onto the illu- 


minated cover-glass of a microscope and eventually 
its movement is reversed (after S. O. Mast). 


= | 


é + 
™ 
Fig. 1 (Duke-Elder). The nose-brain of a reptile 
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Fig. 3 (Duke-Elder). The response of the larva 
of Arenicola. (A) The head of the larva with two 
symmetric eyes. (B) The path of movement of the 
larva: in 1 to 4 the light is shining from above; 
ba to 8 it is placed at right angles (after S. O. 

t). 


Africa must have some such faculty. They 
have no eyes; but the complexity of their 
social life in their teeming underground 
cities, not only as an ordered routine but 
with co-ordinated variations to meet unex- 
pected emergencies of construction or war 
with equal facility, as well as the regimented 
discipline of their forays in the outside 
world, seem to demand some means of com- 
munication of which we know nothing, and 
perhaps can never know anything if it has 
no basis in our experience. 

Let us now return to vision. To some ex- 
tent that matter is speculative; but there 
seems little doubt that it was essentially from 
the primitive motor response to light that 
vision initially developed. It was eventually 
employed purposefully for the avoidance of 
obstacles and enemies and the pursuit of 
food. 

This most primitive reaction we have seen 
in the amoeba. We find similar but more 
elaborate responses as we ascend the animal 
scale. Thus the green flagellate, Euglena, 
swims in a general sense away from a source 
of light; the finger-like larvae of the poly- 


chaete worm, Arenicola, toward it (fig. 3). 
In a further step forward the animal travels 
not directly toward or away from a light, 
but maintains a constant angle to it (fig. 4). 
This is an important advance wherein light 
does not act merely as a stimulus attracting 
or repelling the animal into a more favorable 
environment, but can be used as a means to 
an end, guiding it to a place where it wishes 
to go; the animal thus puts itself in the posi- 
tion of the pilot of a ship who can steer 
otherwise than directly in line with the sun 
or the pole-star. 

Incidentally, in artificial circumstances this 
may have serious consequences, If the guid- 
ing light is sufficiently far away, as is the 
sun, the path of the insect is virtually a 
straight line ; but if it is near at hand and the 
angle of incidence is to be kept constant, the 
insect must perforce fly along a logarithmic 
spiral ending in the light itself. It is for this 
reason that the moth, utilizing a mechanism 
designed for reference to the sun, flies to its 
death in a candle flame. 

This directional taxis to light may reach 
astonishing accuracy. We shall take two ex- 
amples of it as it is seen in insécts and birds. 

The compound eye of insects is ideally 
constructed for a function of this type. It is 
composed of a multitude of separate ele- 
ments called ommatidia (fig. 5). As a ray of 
light passes from one to the other stimulating 
each at a time, the insect turns itself to main- 
tain the constant stimulation of one element. 


Fig. 4 (Duke-Elder). The 
orientation of a mollusc with 
respect to light. (a) is the 
orientation angle which the 
longitudinal axis of the mol- 
lusc makes with the direction 
of the light (after Fraen- 
kel). 
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Fig. 5 (Duke-Elder). Diagram of a compound 
eye of an insect with a sector excised. (a) Corneal 
facet. (b) Crystalline cone. (c) Surface epithelium. 
(d) Matrix cells of cornea. (ec) Iris pigment cell. 
(f) Cell of retinule. (g) Retinal pigment cell. 
(h) Rhabdome. (i) Fenestrated basement mem- 
brane. (j) Nerves from retinular cells. (k) Lamina 
ganglionaris. (1) Outer chiasm. 


By blacking out different portions of the eye 
with varnish, it can be shown that the entire 
mechanism acts reflexly and automatically. 
As an illustration, the behavior of the ant 
is interesting as it returns from far distances 
laden with food to its nest, a feat quite as- 
tonishing in an insect apparently lost in a 
forest of grass. The Swiss biologist, Santschi 
(1911), proved that it guided itself by the 
sun. If he shaded the insect from the direct 
light of the sun and reflected its rays from 
the opposite side by a mirror, the ant im- 
mediately reversed its direction. The German 
biologist, Brun (1914), went a step further. 
As the ant was going back to its nest, he 
imprisoned it in a box for two and one-half 
hours, during which time the sun had tra- 
versed an angle of 37 degrees in the sky; on 
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being released the ant resumed its path still 
maintaining the same angle but now to the 
afternoon sun, and therefore travelling in a 
direction deviated by 37 degrees from its nest 
which, of course, it never reached (fig. 6). 

von Frisch (1948-54), the delightful Aus- 
trian naturalist who has spent a long life in 
these studies, showed that bees are still more 
clever and do not make the same mistake. 
They appear to be possessed of an internal 
time-clock, as it were, in the brain, corre- 
sponding to the diurnal rhythms which occur 
in many animals and man. Not only can 
they, like the ant, orientate themselves with 
great accuracy by the sun, but they can, un- 
like the ant, make a correction according to 
the time of day. von Frisch, for example, ac- 
customed a hive of bees to seek a feeding 
place 180 meters away in a direction 30°N of 
West during the afternoon (fig. 7). One 
morning he transported them to a hive in a 
different landscape and released them. The 
vast majority of the bees went to a feeding 
place 180 meters away, still in a direction 
30°N of West, ignoring three other sym- 
metrically placed sites. To retain the same 
orientation guided by the sun, the bees must 
have been able to calculate and allow for the 
solar movements with time, and the differ- 
ence in the sun’s direction in the afternoon 
and the morning. This is an extraordinary 
feat when it is remembered that the brain of 
a bee is only 1/10 of an inch in diameter; 
nevertheless, it is accomplished. 

The navigational ability of birds is still 
more extraordinary ; indeed, their capability 


Fig. 6 (Duke-Elder). The orien- 
tation of the ant. The dark line 
indicates the route taken by the ant 
toward its nest (N). The initial 
part of its journey was orientated 
at an angle of about 90 degrees to 
the sum. At (X) the ant was im- 
prisoned in a box for two and one- 
half hours, during which time the 
sun traversed an angle of 37.5 de- 
grees. On its release the ant re- 
sumed its path, agai at right 
angles to the sun, deviating from 
its former path by an angle of 
37 degrees (after Brun). 
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of undertaking migrational flights from one 
continent to another to return to precisely the 
same locality has excited admiration and con- 
jecture for centuries—from Africa, perhaps, 
to the same tree or the same loft in England. 
This apparently incredible faculty has re- 
cently been investigated by Matthews of 
Cambridge (1951-55). Among other experi- 
ments, he took the Manx shearwater to 
America and released it there. On an overcast 
day the birds flew indiscriminately in all 
directions, completely lost. On a sunny day, 
as they soared to fly, the birds orientated 
themselves correctly within 40 seconds, and 
homed 3,050 miles across the trackless At- 
lantic wastes to arrive after 12% days, each 
in its own particular burrow on a small is- 
land off the west coast of England. 

Consider for a moment what this means. 
The bird’s eye is the most elaborate of any 
animal type, capable of resolution to 10 sec- 
onds of arc, that is, with some six times the 
accuracy of the eye of man. Matthews found 
that by keeping the birds in conditions 
wherein sun and light were excluded, con- 
stant errors in the flight home were made 
which could only be explained if the birds 
were failing to correct for the variations 
in the sun’s altitude from which they derived 
their measure of latitude. By de-synchroniz- 
ing the day-night rhythm before release by 
experimentally arranging an artificial day 
starting some hours earlier or later than 
usual, errors in longitude could be explained 
by postulating a disturbance of an inherent 
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Fig. 7 (Duke-Elder). The dis- 
placement test in the orientation of 
the bee. In (a) marked bees from 
a hive (St) were allowed to feed 
in the afternoon from (F). In (b) 
they were transported to an un- 
known landscape and allowed out 
in the morning. Fifteen bees fed at 
a feeding place (F;) 180 m. away 
in the direction 30°N of West. 
* Relatively few (2, 0, 2) went to 
. three alternative feeding places 

(F; to F,) (after K. von Frisch). 


time-sense based on regular day-night se- 
quences. The only explanation would seem to 
be that these birds can orientate themselves 
by estimating the sun’s arc over a short dis- 
tance and from this extrapolating its position 
at local noon, comparing this position with 
the remembered position at home, and mak- 
ing corrections according to a 24-hour rhythm 
maintain by a reference system (an internal 
clock) in the brain. All this certainly 
sounds fantastic particularly applied to a 
creature with a proverbially small brain; 
but the ability of a bird released in America 
to orientate itself so rapidly for a flight to a 
very precise locality in England is fantastic. 

We have seen that the primary effect of 
light on the eye is the control of movement, 
and we have indicated the extraordinary 
lengths to which this potentiality may de- 
velop. We must now inquire to what extent 
are these motorial reactions automatic and 
reflex, and what part visual perceptions play 
in them. We know that the bird can see and 
that the bee can see, but in these reactions do 
they appreciate what they see? It is unlikely, 
for example, that the bird knowingly per- 
forms complicated mathematical extrapola- 
tions such as would appal most of us. Such 
a reaction as we have described must be in- 
stinctive and automatic. 

But does the amoeba see as it moves to- 
ward or away from a light? We can go 
further, for these motor reactions are not 
confined to the animal kingdom. You re- 
member that Carl Linnaeus, the botanist of 
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Uppsala, in his world-famous garden, still 
kept with reverent care by the Swedes, 
noticed the regular opening and closing of 
the flowers—the poppy which opened at 6.00 
A.M., the speedwell at mid-morning, and so 
on. These you may say, are slow and static; 
but does speed matter? The Bengal plant 
Hedysarum girans, nods actively to a passing 
cloud. If we suppose that the clams see when 
they withdraw their siphons, or the snails 
their tentacles in the light, are we also to sup- 
pose that this applies to the plants which 
open their petals to the morning sun? 

This is a question which is indeed difficult 
to answer. In the simple philosophy of Aris- 
totle and for 2,000 years thereafter, no argu- 
ment arose; plants had a vegetative soul re- 
sponsible for growth and reproduction, to 
animals was added a sensitive soul governing 
movement and sensation, and to man a ra- 
tional soul. But doubts began to occupy men’s 
minds in the 17th and 18th centuries in the 
long disputation between the Cartesians who 
followed Descartes, and the mystic German 
nature-philosophers who talked of “vital 
force,” the disciples of Paracelsus in the 
classical tradition, who found philosophic 
expression in Leibnitz and Goethe. To the 
first, the universe was essentially mechani- 
cal, driven automatically according to mathe- 
matical laws; to the second not only all liv- 
ing creatures but also minerals were perme- 
ated by a directive vital force. A middle view 
was expressed by Lamarck toward the end 
of the 18th century, who claimed that the 
lowest organisms were insensitive and that 
their conduct was governed by external driv- 
ing forces derived from environment; but 
as the evolutionary scale was ascended, or- 
ganisms generated their own appreciation to 
a progressively greater degree until verte- 
brates were reached at which stage intelli- 
gence became possible. 

Each of these views has been maintained 
in recent times; the simple reflexology re- 
presented by Loeb and the Russian school of 
Pavlov on the one hand, and the purposive 
view represented by such philosophers as 
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Whitehead, McDougall, and Russell on the 
other, a view wherein the vital force of the 
ancients has been replaced by the equally 
vague concept of the “general drive” or 
“action-energy” of modern biologists. 

The mechanistic view would place the 
emergence of visual reflexes into the plane 
of consciousness as a late development. This 
attitude found its modern apostle in the per- 
son of Jacques Loeb. To him all the orientat- 
ing and instinctive reactions of the lower 
animals to light or other stimuli were me- 
chanically determined. Although it seemed 
to respond voluntarily and often purposively, 
the movements of a phototactic animal were 
those of a robot; it is forced to go where it 
is taken by its reflexly driven cilia, legs or 
wings, an activity in which consciousness or 
vision has no place. Even an ant, with all its 
proverbial intelligence, orientates its journey 
to light unthinkingly as does a sleep-walker 
or an automaton, and in this respect is as 
unteachable as a machine, completely totali- 
tarian and incapable of individual adjust- 
ment. . 

It must be remembered that the new sci- 
ence of cybernetics has demonstrated that 
similar reactions, sometimes of astonishing 
complexity, can be carried out by nonvital 
mechanisms, those curious electromechanical 
first cousins of computing machines, which 
by a combination of photo-cells, amplifiers, 
motors, and automatic governing devices, 
can simulate many of the reactions of living 
things, not in appearance but in behavior, 
as they navigate themselves round the play- 
room of the electronic engineer. Figure 8 
illustrates such a creation of Gray Walter of 
Bristol. Such mock-biologic robots, goal- 
seeking and self-regulatory, capable of the 
storage of information and possessed of a 
rudimentary type of memory maintained by 
electrical oscillations, have been constructed 
so that they can explore their environment 
with an apparent purpose. A photo-cell can 
serve as a receptor and amplifiers and motors 
can be interconnected in such a way that a 
positive taxis (for example) to a moderate 
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light, and a negative taxis to a bright light 
(or to material obstacles or gradients, and 
other things) can endow it with the faculty 
to discriminate between effective and ineffec- 
tive behavior, to seek actively an environ- 
ment with moderate and optimal conditions, 
to acquire conditioned reflexes, and even to 
perpetuate its activity and “feed” itself with 
electricity by being optically attracted to a 
charging circuit when its batteries begin to 
fail. And if things go ill, just like an animal 
and more like a woman, it will work itself into 
a state of hysteria. 

On the whole, however, it would seem that 
the matter is not so simple as this material- 
istic view would suggest. There is no doubt 
that to the higher animals vision is an act of 
perception, a mental as opposed to a reflex 
process, not merely an inevitable and auto- 
matic response but something which includes 
an element of appreciation and purpose and 
can be modified by experience. To decide 
when automatic reflexology became trans- 
lated into perceptive appreciation, when me- 
chanism first became interwoven with teleol- 
ogy, we must, I think, inquire when visual 
sensations can first be shown to modify con- 
duct not in an automatic but in a purposive 
and intelligent way. 

The most acceptable experimental pro- 
cedure wherewith to analyze these reactions 
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Fig. 8 (Duke-Elder). A cyber- 
netic robot, avoiding a stool and 
making for the light (after Gray 
Walter). 


iS a maze or discrimination box (fig. 9). The 
animal is allowed to go from the lower 
(outer) chamber into an inner compartment 
where two choices await him. At the far end 
of each are two visual stimuli, lights varying 
in intensity, perhaps, or color; with one is 
associated a reward (such as food), with 
the other punishment (such as an electric 
shock). The object of the exercise is to see 
whether the animal can be trained to dif- 
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Fig. 9 (Duke-Elder). Discrimination box. (L) 
Light box. (F) Food. (D:) Hinged door. (D:) 
Hinged door with 3.0 by 3.0 in. opal glass panel. 
(G) Glass partition. (R) Restraining chamber 
(after R. Gunter). 
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ferentiate the one light-stimulus from the 
other while all other factors are kept con- 
stant. The method, of course, like all experi- 
mental techniques, has its limitations. The 
mere isolation of the stimulus, for example, 
is outside the animal’s natural experience 
and forms an artificial enviroment, while the 
experiment may well break down if visual 
stimuli are not of importance in its life, so 
that they do not excite interest. Moreover, 
such experiments are limited to animals 
which are amenable to training, consistent 
in their behavior, and relatively intelligent 
and docile in their disposition, for it is im- 
possible to train a stupid animal or one that 
gets cross or sulks. 

In this way it has been shown, for ex- 
ample; that the cockroach, which normally 
avoids light, can be conditioned to go straight 
—and unnaturally—toward it, provided that 
it has been taught that a dark and comfort- 
able shelter lies underneath it. Purposeful 
appreciation and experience can thus alter 
completely the automatism of the response, 
and indeed reverse it. It would seem impos- 
sible that an animal be trained visually to 
modify its conduct unless it can remember a 
previous visual experience, unless this ex- 
perience had imprinted itself upon its con- 
sciousness, unless; in fact, the stimulus of 
light had given rise to a perception. 

Where do such experiments take us? All 
investigations of whatever type so far under- 
taken have shown that in the three most 
primitive classes of animals—in protozoa, 
coelenterates such as jellyfish, and echino- 
derms such as the starfish—all responses to 
light are completely automatic and fixed. The 
first group in evolutionary progress to show 
some degree of visual intelligent apprecia- 
tion is the worms. The earthworm has a 
great number of tiny simple eyes underneath 
the skin concentrated mainly at the head-end, 
and to some extent at the tail. In dim illumi- 
nation it goes toward the light; in bright il- 
lumination it avoids the light. It follows that 
on emerging from its burrow at any time 
except at night or in the dim twilight of mor- 


ning or evening, it will at once retract back 
into its burrow. Almost a century ago Dar- 
win recognized that worms had a modicum 
of intelligence, for he noted the deft way in 
which by trial and error, profiting by pre- 
vious experience, they transported suitable 
leaves of various types to their burrow or 
collected little stones to guard its entrance. 
We know that to the worm vision is rela- 
tively unimportant, for its life is dominated 
by its sense of touch and its exquisite sense 
of smell. Nevertheless, in a maze, propelled 
forward by a light from behind, and re- 
warded by food in a dark cell or punished by 
an electric shock, earthworms or aquatic 
worms can be trained to respond in different 
ways to light-stimuli and to acquire a com- 
plete reversal of their usual reactions. 

The suggestion that worms are the first 
creatures to see may seem surprising; but, 
indéed, it is not. For we see, not with our 
eyes but with our brains, and the world we 
see is a symbolic representation of the outer 
world created by the central nervous system. 
Animals lower than worms have no cen- 
tralization of their nervous systems. Some 
protozoa have conducting fibrils in their cellu- 
lar structure to co-ordinate the movements 
of their cilia. Coelenterates such as the hydra 
have a complicated nerve-net. The starfish 
has a higher nervous organization with trunk 
pathways, but it also shows no centralization. 
All these animals show no intelligence or 
awareness in their reactions, no ability to 
profit by experience, no understanding to 
modify their conduct. For the first time in 
evolutionary history a centralized ganglion- 
ated nervous system appears in worms (fig. 
10), and in them for the first time the re- 
sponses to light are not entirely rigid and 
automatic, but are associated with motiva- 
tion, incentive, and appreciation, are capable 
of modification by experience and training. 
Vision although still a secondary sense, for 
the first time becomes endowed with some 
degree of awareness and meaning: in short, 
the animal can see. 


It is true that the amoeba may be imagined 
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Fig. 10 (Duke-Elder). The ganglionated nervous 
system of an earthworm. 


to experience some lowly kind of apprecia- 
tion of light; it may be aware of the change 
in its environment and even associate the 
change with sufficient effective tone to allow 
it to be appreciated as something pleasant or 
unpleasant. But this is by no means neces- 
sary. We know of many reflexes far more 
complex within ourselves of which we are 
quite unconscious ; and even if consciousness 
may be superimposed on them, it need not be 
necessarily or directly so. If some awareness 
does occur in the amoeba, we must logically 
surmise that this primitive sensation was 
part of a co-aesthesis in which the several 
senses as we know them are merged into one 
vague and indiscriminate unity in which 
stimuli—tight, chemical, thermal, or tactile 
—which to us are distinct and unrelated, are 
co-equal and additive; but this is merely 
surmise, and for the surmise we have no 
basis in observed facts. 

This is not to say, of course, that visual ex- 
periences at the lowliest level remotely re- 
semble ours. The very simple eye of the 
worm cannot form an image of anything ; all 
it can do is to appreciate differences in the 
intensity of light and perhaps the direction 
of its incidence. Its visual world can be 
merely one of light and shadow. 

We have already seen that the primary 
response to light was the control of the 
animal’s movement. There is little doubt that 
the next stage in visual evolution was the ap- 
preciation of movement in the outside world. 
This is a basic character, more primitive than 
the appreciation of form or color. Let us 
ascend the animal scale from worms and 
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come to molluscs. The scallop has a multitude 
of brilliant emerald green eyes set like a dia- 
dem around its mantle. It makes no visual 
response to an object unless some movement 
is made ; having seen it, it makes no attempt 
at visual analysis. Any movement of any 
object excites the same response—a pro- 
trusion of the tentacles which are provided 
with organs of the more fundamental chemi- 
cal and tactile senses; these explore the ob- 
ject intelligently and on the results of their 
findings the animal either eats or flees. Like- 
wise the snail, which has a simple eye 
perched at the tip of each posterior horn, 
appreciates light and movement. But vision 
is not of fundamental importance to it. In 
bright light or on stimulation, the eyes are 
retracted within the tentacles (fig. 11). 
Safety is ensured by the extreme tactile sen- 
sitivity of these animals to the slightest move- 
ment of the air or any jarring of the surface 
on which they crawl; while food is sought 
almost by scent alone. 


Fig. 11 (Duke-Elder). The eye (E) of a snail 
retracted into the tentacle (preparation by Norman 
Ashton). 
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Even in the higher and more visually con- 
scious animals, the appreciation of movement 
to a large extent dominates visual behavior, 
just as in the human eye the periphery of 
the retina, the most primitive and least or- 
ganized part, is specifically adapted for this 
purpose. The fly takes no notice of the hand 
outstretched to squash it so long as the hand 
does not move; but on the slightest move- 
ment, the insect appreciates the danger and 
provokingly flies away. In the same way the 
rabbit will run into a stationary man, and a 
man is unseen to the wild animal as long as 
he remains motionless—and down-wind. 

Form vision, or visual acuity, that is, the 
capacity to analyze and appreciate a pattern, 
is a later acquisition. The first proof we have 
of its existence is in the cephalopods, such as 
the octopus, creatures with eyes so well de- 
veloped that they resemble those of man even 
although, as occurs in all invertebrates, they 
are entirely developed from the skin, not 
from the brain. In conditioning experiments 
wherein a particular figure was associated 
either with food or an electric shock, Boycott 
and Young (1950-56), of University Col- 
lege, showed that the octopus could be trained 
to differentiate between such formations as 
a cross, a square, or horizontal or vertical 
lines. The honey-bee can also be trained to 
feed from a sugar container placed beside a 
black disc and avoid one beside a black cross ; 
but the ability of insects to analyze a pattern 
iS poor. 

Color vision is the last of the visual quali- 
ties to emerge, and it is of restricted in- 
cidence. Among invertebrates it has been 
proved to occur only in insects, which, in- 
deed, have a more extensive spectrum than 
we, for they see far into the ultraviolet. Sev- 
eral types of insect have been trained to feed 
or to refuse food associated with different 
colors ; and, indeed, the economy would seem 
to be biologically wrong that induced the en- 
tire vegetable world apart from the crypto- 
gams to luxuriate in the riotous coloring 
of the flowers unless the insects which fed 
on their honey and incidentally pollinated 
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them could appreciate their extravagance. 
Among vertebrates color vision occurs in 
some reptiles but has been shown to play an 
active part in behavior only in fishes, birds, 
and primates. 

In tracing the development of the visual 
perceptions, as with all other functions, the 
most important determinant factor is found 
to be environment. To the animal which lives 
in the dark, vision is useless so that the eyes 
regress or even disappear. This applies to 
many of the inhabitants of the abyss of the 
oceans to which light does not penetrate, to 
fishes and amphibians which live in dark 
caves or burrow in mud, to creatures—ter- 
mites and even mammals such as the mole 
—which burrow in the earth, and to internal 
parasites. 

To animals which live upon the ground, 
vision has a biological value, but in the vast 
majority of cases it is a secondary sense. 
Most reptiles follow a trail, either of prey or 
their mate, by smell, the flickering tips of 
the tongue picking up odiferous particles 
from the ground and transferring them to 
Jacobson’s organ in the mouth where they 
are both smelt and tasted. The blindfolded 
rattlesnake, for example, readily recognizes 
and viciously attacks its enemy the king- 
snake; but, deprived of its tongue, an es- 
sential part of its olfactory mechanism, it lies 
passive even although it can see. 

To most of the lower mammals, small 
creatures living close to the ground with a 
restricted horizon, often of nocturnal habits, 
vision is the fourth most important sense, the 
eye coming after the nose, the ears, and the 
tactile vibrissae. In their furtive lives, both 
food and safety are attained essentially by 
keeping their noses to the ground. It is true 
that as mammals grew larger and stronger, 
they felt able to roam abroad in the light 
of day, some relying for safety on their 
strength or ferocity, such as the carnivores, 
some on their fleetness, as the ungulates. In 
these, vision became more useful and the eye 
better ; but the brain remained a nose-brain 
and dramatic progress was impossible. Vision 


SIR STEWART DUKE-ELDER 


Fig. 12 (Duke-Elder). The upper visual field of 
a fish. In the lower figure the fish is seen swimming 
in fresh water and the paths of the rays of light 
are delineated. In the upper figure is shown the 
view seen by the fish with the central circular 
window of aerial vision near the periphery of which 
bodies become progressively foreshortened; around 
it is reflected a view of the bottom mirrored on the 
surface of the water (after G. Walls). 


concerned itself essentially with moving 
stimuli, and visual analysis and color vision 
are absent. 

The bull, for example, is color-blind, and 
the matador would excite the same wild re- 
sponse if, instead of his red cloak, he waved 
a piece of gray sacking so long as the bull 
sees something moving. Even the dog lives in 
a colorless world of gray monotones, its life 
dominated to a considerable extent by sounds 
which we cannot hear, for his hearing is 16 
times more acute than ours, and scents of 
the acuity and diversity of which we have no 
conception ; his feeding is regulated by smell 
and, deprived of his nose, even the urges of 
sex are lost. That is difficult for us to realize 
in our state of comparative noselessness. 

For vision to come into its own the free- 
dom and spatial scope of a tridimensional 
environment seems necessary. This to some 
extent is seen in fishes. As an example of the 


excellent visual judgments obtainable in 
fishes, the performance of the archer-fish, 
Toxotes jaculator, may be cited. It must be 
remembered that a fish is at a disadvantage 
when looking upward from water into the 
air. In these circumstances it must see 
through a window outside which, owing to 
the total internal reflection of light, the bed 
of the stream is mirrored; while within the 
window, because of the refraction of light at 
the water-air interface, objects out of the 
water become progressively foreshortened 
(fig. 12). Nevertheless, the archer-fish, while 
swimming, will spit a jet of water at an insect 
flying three feet above the surface with as- 
tonishing accuracy, overwhelming it in the 
air and devouring it when it has been 
brought down to the surface. This involves 
not only an excellent visual acuity but an 
equally excellent sense of direction, of judg- 
ment, and of distance (fig. 13). 

Nevertheless, to the majority of fishes 
vision is a subsidiary sense, for most of them 
live happily and fully without vision al- 
though they normally use their eyes, their 
conduct being dominated by their chemo- 
receptors and the vibratory organs of the 
lateral line. It is to be remembered that in all 
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Fig. 13 (Duke-Elder). The archer-fish shooting a 
jet of water at a dragonfly flying above the water. 


458 
SSE 
UES REFLECTION OF BOTTOM 
SS 
HC YR! 4@ 
MAN ROCK 2 
Se 
SHORE 
REFLECTION OF BOTTOM 
WATER 
at 
g 
4, 


VISION IN THE ANIMAL WORLD 459 


cases water is not a good medium for ac- 
curate vision, and in the abyss darkness 1s 
absolute. In the high lakes of the Alps, the 
fish are as well and prosperous-looking after 
the seven or eight months when the water 
is covered with a layer of ice and snow sufh- 
ciently thick as to preclude all light, as they 
do in the sunlit water during the short 
months of summer. Blind cave-fishes are as 
alert and well-fed as their sighted cousins, 
and in the aquarium artificially blinded rays 
or skates acquire their food and conduct 
themselves in a way indistinguishable from 
normal fish. 

For the full development of vision animals 
had to get above the ground. In the air the 
adventure afforded by the third dimension, 
the necessity of distant exploration and the 
absence of other sensory stimuli such as smell 
or touch, all served this purpose. For this 
reason among invertebrates, insects have the 
highest visual powers and alone have a fully 
developed color sense. Similarly among 
vertebrates birds attain the highest visual 
acuity and again have color vision. The re- 
actions of fear by the shrike which the fal- 
coner carried with him in a cage let him 
know the whereabouts of his bird-of-prey 
long after he himself had lost track of it in 
the sky; and the African vulture will spot 
dead game lying on the ground, to us com- 
pletely camouflaged by its surroundings— 
and recognizes that it is dead—from a height 
of 4,000 meters, a height so great that a 
man cannot discern the bird in the sky with 
its three-meter wing-span. 

Even among reptiles the arboreal types 
which get above the ground have excellent 
vision. In contrast to its cousin the ground 
snake, the tree snake has remarkable eyes, 
set forward to attain binocular vision, each 
provided with a fovea ; it hunts with its eyes, 
not with its tongue. Among this class of 
animals the stimulus to vision of life in the 
trees is nowhere better seen than in lizards: 
the chameleon, for example, hunts for in- 
sects by vision. It is a sluggish animal, but 
its two eyes, standing out as it were on tur- 


rets, swivel around quite independently of 
each other looking for insects. As soon as one 
is seen in the vicinity, both eyes converge 
forward upon it, and with incredible rapidity 
and unfailing accuracy, the long sticky 
tongue shoots out as far as the length of its 
body to capture its prey, a feat requiring 
excellent visual judgments. 

But in all these classes a cerebral cortex is 
unavailable for visual appreciation so that 
their optical powers, excellent although they 
may be, are not fully realized. The cerebral 
ganglion of the insect is essentially domi- 
nated by rigid reflex reactions; and in the 
brain of the bird, visual appreciation is rele- 
gated to the tectum. in the midbrain, and, al- 
though its optical imagery is the most perfect 
we know, a perceptual symbolism is lacking 
to match it (fig. 14). Only in mammals does 
vision find cortical representation, and only 
when they left the prison-house of the 
ground did vision come into its own. This 
tendency is seen even in the family of squir- 
rels, lowly rodents far down the scale in the 
mammalian class, which have excellent eyes. 

First in the tree-tops of the tropical rain 
forests every stimulus was presented in 
every variety, and most of all visual stimuli. 
The first creature to have a brain potentially 
capable of evolving into an eye-brain was our 
remote ancestor, the tree-shrew. The inter- 
play of the tropical sun on the foliage, the 
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Fig. 14 (Duke-Elder). Visual pathways and brain. 


Fig. 15 (Duke-Elder). The red-eared monkey. 
(Zoological Society of London.) 


flowers, the fruit, the insects, and the birds, 
stimulated the development of the color 
sense, which appeared first among mammals 
in the capuchin monkeys ; and in these it is 
interesting that it appeared as a two-color 
system as occurs in protanopic color blind- 
ness in man. The environment of the tree- 
tops allowed our ancestors to throw away the 
shackles of the sense of smell, all-important 
for survival upon the earth beneath them. In 
this swaying habitat, springing from branch 
to branch, fine stereoscopic vision and per- 
fect spatial judgements became necessary for 
survival; to miss your foothold—or your 
handhold—meant, at the least, a broken limb ; 
so that in place of being merely used for run- 
ning, the forelegs became prehensile hands 
accurately correlated in the cortex with 
vision ; thus was laid the foundation for the 
physical dexterity of man. The security of 
the tree-tops allowed an escape from the ur- 
gent fears of life on the ground, with its 
teeming population of predators, so that the 
senses, not constantly alert for danger, 
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turned to other things. Together the eyes and 
the hands explored new objects, giving rise to 
new associations within the brain, the birth 
of curiosity and inventiveness ; thus was laid 
the foundation for the intellectual supremacy 
of man (fig. 15). | 

When the first tree-shrew left the ground 
in fear for the safety of the trees, it was in- 
deed a poor thing; but it had inadvertently 
chosen an ideal evolutionary forcing-house ; 
and when the ape-man descended from his 
cradle in the trees with an eye-brain in place 
of a nose-brain, freeing his hands by be- 
coming bipedal, safe in his new intelligence 
and cunning, he became the lord of the earth. 
He reached the critical point at which phys- 
ical dexterity could combine with con- 
ceptual thought and the faculty of speech, 
and thus a new method of evolution became 
possible based on the transmission of 
cultural experience rather than on the trans- 
mission of physical qualities alone. He had 
become modern man. 

It is important to realize that in the animal 
kingdom generally, the parvenu sense vf 
vision is not particularly associated with 
effective tone as other more fundamental 
senses seem to be. Its function is to register, 
and its role passive. The peahen doubtless 
views with interest the color display of the 
peacock’s tail; but the interest is probably 
an instinctive sex-association, and not a vivid 
aesthetic emotion. No dog gazes with rapture 
at the glories of a sunset or a rainbow in the 
same way as the cat revels in the warmth of 
a fire or purrs to the tactile luxury of strok- 
ing. To many lower mammals, scents may 
have an urgent meaning, sometimes of 
danger, perhaps sometimes of ecstasy; but 
vision, no. 

Apart from instinctive responses, the only 
species to show visual curiosity and apprecia- 
tion, an interest in exploring the potentialities 
of vision in an experimental fashion, are the 
higher anthropoid apes. The chimpanzee, for 
example, will amuse himself by looking at 
the world in different ways—by looking up- 
side down, by bending down and looking 
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through his legs, by punching a hole in a leaf 
and pearing through it, or by making a pool 
of urine and regarding his reflection therein. 
This is the beginning of something new and 
big. It is the first indication that vision has 
become elevated from the level of biologic 
usefulness to approach that of aestheticism. 
To the lower animals a visual perception 
seems to be merely the appreciation of some- 
thing that repetitive experience has taught 
them to presage good or ill for their lives, 
their stomachs, or the perpetuation of their 
species. Now in the chimpanzee, and pre- 
sumably in his cousin, the ape-man, we see 
the emergence of a new quality, of an active 
rather than a passive character, a quality by 
virtue of which we, his descendants, look at 
a sunset or a rainbow and call it beauty. 

Here then is how I picture the emergence 
of vision in the animal world—stated in terms 
of Lloyd Morgan’s theory of emergent evolu- 
tion or Wundt’s creative syntheses. As com- 
plexity in evolution increases, every now and 
then a stage is reached when something new 
and surprising emerges, something which 
could not have been foretold because it rep- 
resents something greater than the summa- 
tion of its constituent parts. When atoms 
come together they form a molecule with 
properties quite unlike the atoms. When the 
appropriate molecules combine in bewilder- 
ing complexity, life is formed; at a later 
stage—or perhaps contemporaneously—con- 
sciousness emerges. In a philosophy such as 
this I see the development of vision in the 
animal world in three emergent stages. 

We start with a motor taxis. This first ap- 
peared when life began in the simplest uni- 
cellular organisms, as a reaction initially 
automatic and rigid, not necessarily associ- 
ated with consciousness. It eventually be- 
came more plastic when visual perceptions 
became available to react with it, and it 
reached its culmination in the homing capaci- 
ties of birds. 

The second emergent I would call per- 
ceptual vision. It deals with practical things 


im a pragmatic way, the eye a _ photo- 
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graphic camera dealing first in light alone, 
then in movement, then in form, and eventu- 
ally in color too, and the brain a receiving 
screen, but acting essentially as a passive 
register. It emerges when a brain-ganglion 
appears in worms, for it needs a central 
nervous organization to weave its symbolism 
on the receiving screen. At first it takes a 
minor and eventually a major part in the de- 
termination of conduct, concerning itself pri- 
marily with the biologically urgent instincts 
of hunger, fear, and sex ; and its function is 
merely to observe and to report. 

The third emergent I would call mmagina- 
tive vision, endowed with artistic and crea- 
tive qualities, charged with an inquisitive, ex- 
ploratory drive. Its emergence waited on the 
almost explosive development of the fore- 
brain and the association areas in the highest 
primates. It first appeared, presumably, dur- 
ing the ape-man’s arboreal adventure, and 
certainly its early beginnings are seen in the 
chimpanzee, and it was well established when 
modern man migrated northward from 
Africa following the melting of the ice, 
20,000 years ago, to draw the pictures of the 
Aurignacian and Magdalenian civilizations 
in the caves of Southern France and North- 
ern Spain; it reaches its greatest develop- 
ment, perhaps, in the human mind relieved 
of the chemical servitude of inhibitions, as 
by mescalin, under the influence of which 
visual appreciation becomes charged with an 
exquisite poignancy. 

Granted, then, that animals including 
worms and above this level, see, the question 
arises, what do they see? Granted that they 
see the same world around them that we do, 
full of the same things with the same kaleido- 
scopic variations in relationships, what do 
they make of it all? We do not know. The 
territory-holding male robin pays no atten- 
tion to an exact stuffed replica of itself so 
long as the breast is brown; but will attack 
viciously a formless untidy mass of feathers, 
so long as they are red. Even in man, an 
analysis of perception is impossible. The 
brain of each of us creates a symbolic repre- 
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sentation of the outside world, but this per- 
sonally created world of symbols is our own 
and private. How sure are we that we all 
see the same blues, and yellows, and reds; 
and have we tried to visualize the world as it 
appears to the color-blind? To some the 
painting of Picasso is more full of meaning 
than is the Mona Lisa, just as to some the 
glory of an opera of Wagner is but a noise. 

And if in our wordy thinking we find diff- 
culty in submitting our own perceptions to 
scientific analysis, how much more insecure 
are we when we try to analyze the ex- 
periences of the dumb creature? As we 
reason by analogy and experiment within 
the different groups of animals, we are sure 
of one thing with certainty—that each 
species has its own perceptual world, and 
that each of this multitude of worlds bears 
little or no resemblance to the environment 
of the animal as we interpret it in terms of 
our own private perceptual world. 

It must be remembered that a perceptual 
pattern arises from many different sensory 


impressions which present no additive quall- - 


ties among themselves, some derived from 
the outside world, others from the individual 
himself. The impulses from the outside 
world are integrated in the central nervous 
system, be it a simple ganglion or a ten- 
thousand-million-celled brain. This is brought 
about by the facilitation of the accustomed 
and the inhibition of antagonistic impres- 
sions, a process in which a thousand are in- 
hibited to allow the passage of one, for only 
by the exclusion of the irrelevant can the 
important hold the stage. These are inter- 
woven on a basis of inherited dispositions 
and past experience to form a perception. 
The conditioning influence of experience is 
continuously changing and essentially plastic 
in its nature. The inherited dispositions vary 
profoundly between species and even be- 
tween individuals within a species. The final 
product is thus individualistic and capri- 
cious; it lies outside the physical laws by 
which we are accustomed to formulate the 
conduct of material events; it carries with 
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it the suggestion of a new creation rather 
than an ordered sequence of cause and effect, 
a computed product of in-put and out-put; 
and, to complicate it all, like a melody it is 
four-dimensional, for it exists in time as 
well as space. 

This, of course, is not to say that there 
need be anything supernatural about the 
process ; it is merely to say that it cannot be 
explained by the physico-chemistry that we 
have at our disposal, nor is it susceptible to 
such mathematical formulation as we know 
today or are likely to know tomorrow. In- 
deed, so far are we from understanding that 
if we argue that our own perceptual symbol- 
ism is the only real thing and the outer 
world is nonexistent, none can gainsay us. 

And, if I may surmise, I think it unlikely, 
as Parsons (1927) put it, that such a to- 
morrow will ever come within the experience 
of any of us for lack of adequate measuring- 
rods. Even if we analyze our own percep- 
tions, knowledge of physical things can only 
be made available to us through our senses. 
A table cannot know of a chair; we must 
ascend higher to the level of physiology and 
look down to measure and weigh them with 
our eyes and our fingers. Sensations can only 
be appreciated and interpreted by our per- 
ceptions. Vision knows nothing of hearing; 
we must ascend higher to the level of psy- 
chology and again look down for such an- 
alysis. Similarly to explore perceptions we 
must perforce climb another stairway and 
again look down at the level beneath. Such a 
Stairway may indeed exist, but with our 
limited mental endowments we cannot see it, 
far less climb it. In the storey above there 
may exist a God who can look down, or there 
may be nothing—or even a psychiatrist. But 
that is not science; it is belief—or agnosti- 
cism—or self-deception. 

It may be that some day we shall be able 
to climb to such heights. We have seen what 
the brain of a bee can do within the limits 
of po inch in diameter; who can say that 
the brain of man with its 1,400 cubic centi- 
meters has reached the limits of its potential 
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complexity. That the neurosurgeon can re- 
move large parts of it without apparent dis- 
advantage would seem to indicate that it has 
not. During the last 10,000,000 years of our 
arboreal and postarboreal life, the brain of 
the ape-man has expanded three-fold in vol- 
ume. Who can say that its progress is now 
frozen? Who knows what hydrocephaliclike 
monstrosities our descendants of 10 million 
years hence will be? The step between ape 
and angel may not be so big as we think. 
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New capacities and understandings may 
emerge ; but that is not today ; we cannot yet 
look beyond vision to the Void, and through 
the Void at objective reality ; and, of course, 
in assessing the potentialities of human prog- 
ress in the next 10 million years, or indeed 
of human survival, we must remember the 
snag that the apes threw sticks and stones 
while we throw atom bombs. 


63 Harley Street (W.1). 
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PHOTOCOAGULATION OF THE RETINA* 
REPORT OF A SUCCESSFULLY TREATED CASE OF ANGIOMATOSIS RETINAE 


DuPont Guerry, III, M.D., H. Wrestncer, M.D., anp W. T. Ham, Jr., Pa_D. 
Richmond, V irginia 


The first reports on the utilization of visi- 
ble light in the experimental production of 
chorioretinal burns were given at the 17th 
International Congress of Ophthalmology 
in 1954 by Meyer-Schwickerath of Ger- 
many.’ At this same congress, Byrnes, 
Brown, Cibis, and Rose* reported their 
retinal burn experiments in rabbits exposed 
to the fireball of atomic explosions in 
Nevada. Earlier this same year we had be- 
come interested in retinal burns as related to 
atomic explosions and a laboratory research 
program for elucidating some of these prob- 
lems for the Air Force was implemented. 


*From the Departments of Ophthalmology and 
Biophysics, Medical College of Virginia. Read be- 
fore the Virginia State Society of Opht 
and Otolaryngology on December 7, 1957. 


These experiments, carried out by the De- 
partment of Ophthalmology in close collabo- 
ration with the Department of Biophysics, 
have recently been concluded. From these 
experiments it became apparent that con- 
trolled retinal burns, as suggested by Meyer- 
Schwickerath, can have clinical application. 
In this paper we report the clinical employ- 
ment of our experimental technique in the 
treatment of a macular lesion. 

In our retinal burn studies, we employed a 
24-inch carbon arc searchlight equipped with 
an ellipsoidal mirror and modified for use 
with 10-mm. Hitex positive and Orotip 
negative carbons. These carbons operate at 
140 amperes, giving a current density of 
190 amp/cm.* The spectrum is roughly 
equivalent to a black body at 5,800°K., but 
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is peaked in the visible range and deficient in 
the infrared range. A_ second ellipsoidal 
mirror is employed to reduce the angle of 
convergence from 28 to about seven degrees. 
The angle of convergence of light upon the 
cornea is adjustable by means of a limiting 
aperture placed 42 inches in front of the 
cornea. The retinal image diameter is a 
function of the angle of convergence. Irradi- 
ance at the cornea ranges from 1.3 to 1.5 
cal/cm.*/sec. for the maximum cone of radi- 
ation (seven degrees). Maximum irradiance 
available at the rabbit retina is approxi- 
mately 70 cal./cm.*/sec. 

The threshold dose for minimal lesions on 
the rabbit retina was determined for various 
rates of delivery, image sizes, and pulse 
shapes. Severe lesions were also produced 
and studied clinically and histologically. The 
results of these experiments have been de- 
scribed in detail in a previous report.*** 

After evaluating our results completely, 
we felt justified in trying our experimental 
set-up clinically, although it was primarily 
designed as a research tool. Realizing that 
our present set-up was too cumbersome for 
coagulating lesions in the retinal periphery, 
we were forced to await a fortuitous central 
retinal lesion, which finally presented itself 
in May, 1957, in the person of a 30-year-old 
white man who stated that the day before he 
awakened with a dark circle in front of his 
right eye. No history of injury or previous 
involvement of his eyes was noted. His gen- 
eral health was good. Family history was 
negative. Examination revealed both eyes 
to be externally normal. The visual acuity in 
the right eye was 20/400 and the left eye, 
20/20. 

The right fundus showed in the central 
area a large, somewhat reddish, elevated pig- 
mented mass which had a few flame-shaped 
hemorrhages over the temporal surface as- 
sociated with some small, hard, white exu- 
dates (fig. 1). This large vascular tumor 
was fed by a dilated and tortuous artery and 
drained by a vein of similar character. 


Several other dilated vessels could be seen 
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Fig. 1 (Guerry, et al.). Appearance of angioma 
before treatment. 


on the surface of this tumor. The left eye 
was normal in every respect. A diagnosis of 
a von Hipple angioma of the right central 
area was made. Neurologic examination was 
entirely negative. The visual fields showed a 
dense central scotoma of 10 to 20 degrees 
in the right eye (fig. 2). 

Twelve days after we first saw the pa- 
tient, a light coagulation of the angioma with 


Fig. 2 (Guerry, et al.). Central scotoma before 
treatment. 
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the apparatus previously described was 
carried out. Three exposures of 322 msecs. 
each, utilizing a 4.5-inch aperture which 
produced lesions of about 1.2 mm. on the 
retina, were placed straddling the tumor. 
The retinal irradiance for each of these ex- 
posures was 23 cal/cm.*/sec, giving a retinal 
dose of 7.3 cal./cm.*? The central portion was 
not directly hit. After the second exposure, 
small retinal hemorrhages appeared and a 
slight vitreous haze was noted. The exposures 
were easily seen as white, round, coagulated 
areas about one disc diameter in size. The 
next day, the patient had some pericorneal 
injection and epiphora which was attributa- 
ble to ultraviolet rays. This cleared readily 
under local steroid treatment. Several days 
later, the vitreous had cleared completely and 
the burns were visible and confluent. The 
vessels were smaller, but the angioma itself 
was unchanged. 

One week after the first exposure, two ex- 
posures of 500 msecs. each, with the same 
set-up, were given, the only change in tech- 
nique being the insertion of a 0-52 filter into 
the beam to filter out ultraviolet radiation. 
The retinal irradiance for each of these two 
exposures was 18 cal./cm.*/sec. mounting 
to a retinal dose of nine cal./cm.* These two 
exposures caught the vascular tumor in its 
center, also just above and just below, the 
feeder vessel being directly hit where it 
entered the tumor. Several retinal hemor- 
rhages appeared again, and a slight vitreous 
haze was noted. 

After several days, the angioma had 
noticeably shrunk, the principal feeder 
artery being markedly constricted . and 
sheathed, and most of the other large vessels 
had disappeared. A tremendous amount of 
whitish material was scattered around the 
lesion, particularly below, representing 
lipoid material such as that noted after de- 
struction of similar lesions treated by dia- 
thermy (fig. 3). One month later a con- 
siderable amount of that whitish material 
had disappeared. 

At the end of four months a small, dis- 


Fig. 3 (Guerry, et al.). Appearance of tumor one 
week after second series of coagulations. 


crete white scar could be seen in the area of 
the tumor, the feeder vessel being almost 
completely obliterated by sheathing. Some 
retinal striae radiated toward the periphery 
(fig. 4). These appeared as a result of scar 
shrinkage. Seven months after the first treat- 
ment the fundus is unchanged except that 
the striate reaction is much less pronounced 
and the lipoid material deposits have almost 
disappeared. No retinal detachment has oc- 
curred. The vision five months postopera- 


Fig. 4 (Guerry, et al.). Appearance of lesion seven 
months after treatment. 
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Fig. 5 (Guerry, et al.). Central scotoma seven 
months after treatment. 


tively was 20/400 in this eye and at eight 
months has improved to 20/100. Visual 
fields show a dense central scotoma, ap- 
proximately one third the size of the pre- 
operative scotoma (fig. 5). 

While no hard and fast conclusions can be 
drawn from one case, we feel it safe to say 
in agreement with Meyer-Schwickerath 
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that photocoagulation of the retina should 
have a place in the treatment of retinal 
lesions. Tumors, flat detachments, Eales’ dis- 
ease, perhaps acute chorioretinitis and 
lesions of such ilk, lend themselves naturally 
to such therapy. With the development of a 
less cumbersome apparatus, this form of 
therapy should open up new therapeutic 
vistas. 
SUMMARY 


A case of a von Hippel angioma of the 
central fundus has been successfully treated 
with a carbon arc light source originally de- 
veloped for retinal burn studies in the rabbit 
eye. 

2015 Monument Avenue (20). 


We wish to express our appreciation to F. 
Schmidt, R. C. Williams, R. S. Ruffin, and M. C. 
Shaffer for their technical assistance and construc- 
tive criticism. 


ADDENDUM 

Since this paper was written, we have utilized a 
Zeiss light coagulator in a number of animal experi- 
ments and three human cases of retinal detachment. 
The irradiance at the cornea available with this 
apparatus is about 40-percent greater than the ir- 
radiance in our experimental set-up when measured 
with the waterflow calorimeter. In addition, this 
machine provides a surprising versatility and ease of 
operation which makes it noticeably superior for 
clinical use. We are more than pleased with its 
performance. 
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OCULAR ‘TOXOPLASMOSIS* 


Tae XIV Jackson Memortat 
Micwaet J. Hocan, M.D. 


San Francisco, California 


It is an unusual honor to be invited to 
present this lecture in memory of Dr. Edward 
Jackson. Fortunately I knew him for a few 
years before he died. Even at his advanced 
age it was obvious that he was a man of 
great simplicity and good humor, and that 
he possessed an active and inquiring mind. 
He was constant in attending meetings, and 
we encountered Dr. Jackson frequently at 
meetings on the Pacific Coast. At that time 
my wife worked in her father’s [H. G. Mer- 
rill, M.D.] office. At these meetings he de- 
lighted in discussing basic problems and per- 
plexing her with unusual refractive and mus- 
cle problems. 

I asked some of Dr. Jackson’s associates 
for reminiscences about his days in Denver 
and at various meetings. Many of them dealt 
with his ability as a teacher, his devotion to 
ophthalmology, and the manner in which he 
made Denver a mecca for ophthalmologists. 
Apparently he was unostentatious, dressing 
and practicing in a very simple manner, His 
office was not ornate, and I was informed 
that it was common for him to make house 
calls on a bicycle or in a model T Ford. 

Oné of the best tributes came from one of 
his former. pupils, Dr. Phillips Thygeson, 
and I have asked permission to quote him 
verbatim: 


“It was wonderful knowing Dr. Jackson. 


*From the Francis I. Proctor Foundation for 
Research in Ophthalmology and the Department of 
Ophthalmology, University of California Medical 
Center, San Francisco. These studies were sup- 
ported by grants B-44 and B-786 of the National 
Institutes of Health, U. S. Public Health Service. 
Presented before the American Academy of Oph- 
thalmology and Otolaryngology, Chicago, October, 
1957. 

I wish to express my thanks and appreciation to 
Miss Ann Lewis and Mrs. Phyllis A. Zweigart for 
their assistance in conducting these studies and in 


preparation of this paper. 
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He was not only one of the ablest but one of 
the gentlest and kindest men that has ever 
graced our profession. I wish I had the words 
to put over a little of his flavor and charm 
and essential goodness.” 


INTRODUCTION 


Human toxoplasmosis is one of the most 
interesting diseases of modern medicine. Its 
manifestations are protean and, in the ac- 
quired form, resemble those of a number of 
well-known disease entities. At first glance 
it is surprising that diagnostic studies have 
failed to show the frequency of this disease. 
However, one of the important diagnostic 
tests, the methylene blue dye test, is techni- 
cally difficult and involves the risk of han- 
dling live organisms. These factors probably 
have restricted widespread testing and have 
prevented more rapid progress in the diag- 
nosis of the disease. The evolution of our 
knowledge of this disease has followed the 
pattern usually observed in infectious dis- 
eases ; it was first discovered in various ani- 
mals and birds, and many years later in hu- 
mans. The eye manifestations of this disease 
are important and have been subjected to 
considerable study. It is important at the 
present time that the entire subject be re- 
viewed, and that additional information be 
presented with regard to ocular involvement. 

In 1908 Nicolle and Manceaux®™ reported 
the finding of organisms similar to Leish- 
mania in a North African rodent, the Gondi. 
They found the organisms to be widespread 
in the tissues, but, unlike Leishmania, the 
kinetoplast was absent..In the following year 
these authors gave the organism the name 
Toxoplasma. 

Since publication of these reports, spon- 
taneous Toxoplasma infections have been 
observed and reported in a wide variety of 
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wild and domestic animals and birds, includ- 
ing those used for experiments in labora- 
tories. In a number of instances different 
names were assigned to the strains isolated 
from various species, but studies soon veri- 
hed the fact that all were members of the 
same species. All strains appear to be sero- 
logically and biologically identical but differ 
considerably in their virulence. 

It was not until 1938, however, that Wolf 
and his co-workers** discovered toxoplas- 
mosis in man. They reported the isolation of 
Toxoplasma from a 3l-day-old infant who 
developed an acute and fatal illness within a 
few days of birth. Clinically this infant suf- 
fered severe encephalomyelitis and bilateral 
chorioretinitis. These findings were verified 
at autopsy. Toxoplasma organisms were ob- 
served in microscopic sections and isolated 
from experimental animals which were in- 
oculated with the infant’s tissues. This study 
also was the first to show that an ap- 
parently healthy mother could give birth to 
an infected infant. 

Following the study of Wolf and his co- 
workers, many reports of congenital toxo- 
plasmosis were published. Most of these re- 
ports indicated that lesions of the eye, the 
central nervous system, and the viscera were 
common. 

Although congenital toxoplasmosis has 
been considered in the past to be a rare dis- 
ease, there now is evidence that many infants 
are born with unrecognized infections. The 
congenital nature of the infection may be 
discovered only in those cases where a later 
flare-up occurs. 
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It was suspected by many for a number 
of years that some forms of chorioretinitis 
in older children and adults might be due 
to acquired types of toxoplasmosis, but 
methods to prove this were lacking until the 
discovery of the toxoplasmin skin test in 
1947** and the methylene blue dye test in 
1948.** The dye test is based on the principle 
that antibodies in the patient's serum are 
able to prevent live Toxoplasma from stain- 
ing with methylene blue (table 1). A sub- 
stance in fresh normal human serum, prob- 
ably properdin plus complement fraction, 
known as accessory factor, is necessary to 
accomplish this reaction. The highest dilu- 
tion of serum in which over 50 percent of 
Toxoplasma are unstained is the end-point. 

By using the skin test in population sur- 
veys it was demonstrated that there was an 
extremely high incidence of toxoplasmic in- 
fections throughout the world. Feldman and 
Sabin™ first showed that the incidence of 
positive skin tests rose from five percent in 
persons in the age group from five through 
nine years to 50 percent in those in the age 
group from 30 through 40 years, and to 65 
percent in those over 40. With minor varia- 
tions other observers confirmed this finding 
in the United States and European coun- 
tries. Subsequent studies with the dye test 
supported these findings. 

It is my intention to review some of the 
important advances in our knowledge of 
toxoplasmosis, the epidemiology of the dis- 
ease, its diagnosis, and treatment. Emphasis 
will be placed on the results of our studies in 


TABLE 1 
PRINCIPLE OF THE METHYLENE BLUE DYE TEST 


Antigen 
(Organisms from mouse peritoneal fluid ) 


Antibody 
(Patient's serum ) 


Factor 
(Fresh normal human serum) 


Heated at 37°C. one hour 
Add methylene blue, fresh 20%, pH 11.0 
Titer: highest dilution with over 50%, 


© of organisms remaining unstained. 
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the diagnosis and treatment of the ocular 
form of this infection. 
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Toxoplasma is classified as a protozoan 
parasite. It is an obligate intracellular organ- 
ism which reproduces by longitudinal fis- 
sion within a host cell or in its vicinity. It 
measures four by seven microns and is cres- 
centic in shape in its extracellular form. 
Within cells and after fixation it is some- 
what rounded. Prolonged survival in tissues 
leads to formation of pseudocyst forms in 
which numbers of organisms are surrounded 
by a capsule which stains with silver. 

Toxoplasma does not withstand drying, 
freezing, and ordinary chemical action. In 
Tyrode’s sustion or in mouse peritoneal 
fluid it can survive up to four weeks at or- 
dinary refrigeration temperature. It can be 
grown in animals, eggs, or tissue culture. A 
wide variety of cells can be used to maintain 
the organisms in tissue culture, although the 
yield of organisms is usually low.” 

Toxoplasma is pathogenic for a large 
number of mammals and birds. It can be 
propagated by direct transfer of infected tis- 
sues or fluids into healthy animals, cell cul- 
tures, or fertile eggs. Infection of animals 
can be achieved by inoculation of organisms 
by any route. A parasitemia follows growth 
at the site of inoculation and persists for a 
variable period, depending on the host, the 
virulence of the Toxoplasma strain, and the 
numbers introduced. Antibody formation 
results and can be detected at a suitable inter- 
val after the inoculation. The organisms 
_ spread throughout the body but seem to prefer 
the tissues of the central nervous system, 
where they may persist for years. This per- 
sistence also occurs in the eye, for we have 
demonstrated that organisms can be re- 
covered from the chorioretinal tissues up to 
two years after inoculation into the vitreous 
of the eyes of guinea pigs.’® 


EPIDEMIOLOGY 


Skin tests, and serologic and cultural stud- 
ies in man, birds, and animals (wild and do- 
mestic), have shown that toxoplasmosis is 
frequent and widespread. Sporadic cases and 
epidemics have been reported from practi- 
cally all portions of the world, Feldman and 
Miller™ studied 10 human and 24 animal 
populations with the methylene blue dye test. 
There was a low incidence of positive tests 
in Eskimos, Navajo Indians, and Icelanders. 
In various urban populations in the United 
States, 17 to 35 percent of the sera were 
positive at titers of 1:16 or above. A higher 
incidence of positive tests at 1:16 or over 
was found in Haiti (36 percent), Honduras 
(64 percent), and Tahiti (68 percent). They 
found that 27 percent of laboratory guinea 
pigs and five percent of rabbits had anti- 
bodies. Laboratory rat and monkey sera 
were negative. Serum titers varied in dairy 
herds from completely negative in two herds 
to 48 percent in another (all in the same 
locality). Groups of dogs, sheep, and swine 
showed variation of serum dye test anti- 
bodies. These and other studies indicate the 
wide prevalence of the disease. 

The method of spread of this infection in 
individuals and species is incompletely un- 
derstood. 

It is known from animal epidemics’ that 
large numbers may die and that Toxoplasma 
is found widely distributed throughout their 
tissues. In isolated cases Toxoplasma has 
been found in the urine of infected rabbits 
and dogs and in feces from dogs with a type 
of hemorrhagic colitis. It has been demon- 
strated in muscle tissue, heart, liver, and 
spleen of many diseased animals. 

Experiments prove that healthy mice can 
be infected by ingestion of other mice re- 
cently dead of an infection™ and that in- 
fected mother mice can transmit the disease 


to the nursing offspring of healthy mothers.* 
Weinman and Chandler*® transmitted the 
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tion of serum in which over 50 percent of 
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tions other observers confirmed this finding 
in the United States and European coun- 
tries. Subsequent studies with the dye test 
supported these findings. 

It is my intention to review some of the 
important advances in our knowledge of 
toxoplasmosis, the epidemiology of the dis- 
ease, its diagnosis, and treatment. Emphasis 
will be placed on the results of our studies in 
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measures four by seven microns and is cres- 
centic in shape in its extracellular form. 
Within cells and after fixation it is some- 
what rounded. Prolonged survival in tissues 
leads to formation of pseudocyst forms in 
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by a capsule which stains with silver. 

Toxoplasma does not withstand drying, 
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fluid it can survive up to four weeks at or- 
dinary refrigeration temperature. It can be 
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can be achieved by inoculation of organisms 
by any route. A parasitemia follows growth 
at the site of inoculation and persists for a 
variable period, depending on the host, the 
virulence of the Toxoplasma strain, and the 
numbers introduced. Antibody formation 
results and can be detected at a suitable inter- 
val after the inoculation. The organisms 
spread throughout the body but seem to prefer 
the tissues of the central nervous system, 
where they may persist for years. This per- 
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demonstrated that organisms can be re- 
covered from the chorioretinal tissues up to 
two years after inoculation into the vitreous 
of the eyes of guinea pigs.” 
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EPIDEMIOLOGY 
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ies in man, birds, and animals (wild and do- 
mestic), have shown that toxoplasmosis is 
frequent and widespread. Sporadic cases and 
epidemics have been reported from practi- 
cally all portions of the world. Feldman and 
Miller™ studied 10 human and 24 animal 
populations with the methylene blue dye test. 
There was a low incidence of positive tests 
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In various urban populations in the United 
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positive at titers of 1:16 or above. A higher 
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found that 27 percent of laboratory guinea 
pigs and five percent of rabbits had anti- 
bodies. Laboratory rat and monkey sera 
were negative. Serum titers varied in dairy 
herds from completely negative in two herds 
to 48 percent in another (all in the same 
locality). Groups of dogs, sheep, and swine 
showed variation of serum dye test anti- 
bodies. These and other studies indicate the 
wide prevalence of the disease. 

The method of spread of this infection in 
individuals and species is incompletely un- 
derstood. 

It is known from animal epidemics* that 
large numbers may die and that Toxoplasma 
is found widely distributed throughout their 
tissues. In isolated cases Toxoplasma has 
been found in the urine of infected rabbits 
and dogs and in feces from dogs with a type 
of hemorrhagic colitis. It has been demon- 
strated in muscle tissue, heart, liver, and 
spleen of many diseased animals. 

Experiments prove that healthy mice can 
be infected by ingestion of other mice re- 
cently dead of an infection™ and that in- 
fected mother mice can transmit the disease 
to the nursing offspring of healthy mothers.* 
Weinman and Chandler®® transmitted the 
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disease by feeding pigs and rats the tissues 
of other pigs, rats, and mice infected with a 
Toxoplasma strain isolated from pork. Van 
Thiel and van der Waaij*’ showed that con- 
sumption of tissue containing Toxoplasma 
pseudocysts leads to infection in mice and 
guinea pigs. 

The site of entry of the organisms in caus- 
ing human infections is not known. The 
foregoing studies suggest that oral transmis- 
sion may be important. However, it is most 
likely that the disease is transmitted by vari- 
ous means. The results of investigations on 
transmission by arthropods and insects are 
inconclusive, and further study is indicated. 


CLINICAL MANIFESTATIONS 


Human toxoplasmosis may appear in vari- 
ous forms, which often resemble other dis- 
eases and are not diagnosed as toxoplasmosis 
because they are not recognized as such. 

The following modified classification of 
toxoplasmic infections as outlined by Fren- 
kel’** and Siim*® is acceptable and will be 
discussed as listed. 

I. Congenital 
A. Apparent 
B. Inapparent 

Il. Acquired 
A. Exanthematous 
B. Meningoencephalitic 
C. Lymphadenopathic 
D. Ocular 


I. CONGENITAL TOXOPLASMOSIS 


Early reports on congenital toxoplasmosis 
gave the findings in infants born with mani- 
fest infections, or who developed such infec- 
tions within a short time after birth. Most 
infants had severe lesions of the central ner- 
vous system and the viscera. Mental retarda- 
tion, hydrocephalus, and other sequelae were 
common. | 

It now is apparent that the disease also 
exists in a milder form and subsides with- 
out obvious sequelae. 
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Apparent infections 


The stage of pregnancy at which infection 
takes place, the virulence of the organism. 
and fetal or maternal resistance determine 
the type of infection in the newborn infant. 
The disease is transmitted to the fetus from 
a mother who acquired the infection during 
pregnancy, and the organisms most likely 
reach the fetus through the placenta.** The 
method of acquisition of the maternal infec- 
tion is unknown, but all such infections oc- 
cur without symptoms. Mothers who have 
given birth to toxoplasmic infants do not 
infect subsequent offspring. This suggests 
that maternal immunity is important in pre- 
venting acute toxoplasmosis in the fetus. It 
is not proved, however, that nonapparent 
infections do not occur in the fetus during 
subsequent pregnancies. Infection with or- 
ganisms of low virulence also may result in 
milder infections, as illustrated in the sub- 
sequent report of one of our cases. 

Infection early in pregnancy results in 
fetal death. Infections in midpregnancy 
cause widespread disease in the fetus, result- 
ing either in death with miscarriage, or caus- 
ing such severe damage that the infant is 
born with marked sequelae of this disease 
(hydrocephalus, microphthalmos, and _ so 
forth). Infections occurring late in preg: 
nancy are associated with the acute manifes- 
tations of toxoplasmosis. Encephalomyelitis 
(generalized convulsions, fever, various pa- 
ralyses ), chorioretinitis, and visceral involve- 
ment may be observed. The infant may or 
may not survive. At other times the acute 
manifestations do not appear until a few 
days after birth. Eichenwald*® found that 30 
percent of his patients with congenital toxo- 
plasmosis were probably infected late in in- 
trauterine life, because they were born with 
an acute generalized febrile disease and vari- 
ously exhibited jaundice, anemia, diarrhea, 
vomiting, lethargy, and irritability. Exami- 
nation of these patients revealed an enlarged 
liver and spleen, petechias, and purpuric or 
small erythematous papules with necrotic 
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centers. An interesting observation was that 
six infants had a low-grade fever and irri- 
tability, without other manifestations, and 
recovered completely without developing 
chorioretinitis ; however, two of them later 
showed mental retardation. 


Inapparent infections 


Some infants are born with the disease, 
which is unrecognized by the physician or 
parents. At a later date the child may exhibit 
serologic or clinical evidence of the infection. 
Some cases which have been reported as ex- 
amples of acquired toxoplasmosis in children 
may, in fact, be examples of an activated 
phase of a congenitally acquired infection. 
In our experience this has been especially 
true with respect to ocular disease. 

Chorioretinal inflammations 

A. Acute 

1. Present at birth or shortly there- 
after and associated with acute 
systemic disease 

2. Developing after birth, and not al- 
ways associated with acute systemic 
infection 

B. Subacute 

C. Late relapse of a healed chorioretinitis 


Acute chorioretinitis, present at birth or 
shortly thereafter, is one of the most con- 
stant lesions to occur in congenital toxo- 
plasmosis. It is most often bilateral and may 
occur in multiple foci. The dise and peri- 
papillary region are commonly affected. Le- 
sions occurring in this area most often lead 
to serious visual loss. The fundus lesions are 
usually found in those children with systemic 
manifestations of toxoplasmosis. In 1953 
Feldman® studied 103 cases in which the di- 
agnosis was based on the clinical and sero- 
logic findings. He found chorioretinitis in 
99 percent, and it was bilateral in 85 per- 
cent. 

Eichenwald® found 40 percent of 75 toxo- 
plasmic infants to have chorioretinitis at the 
first examination. The frequency increased 
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to 80 percent when the survivors were ex- 
amined subsequently. He later presented the 
results obtained in a series of 140 patients, 
of which 80 percent showed evidence of 
chorioretinitis.* Six of the 28 patients who 
did not show chorioretinitis at birth devel- 
oped eye lesions within two weeks to six 
months after birth. Four of these six pa- 
tients eventually showed bilateral involve- 
ment. 

This later appearance of the chorioretinal 
lesions is fascinating and indicates a possible 
intermittent parasitemia. The infection in 
such patients may smoulder, with intermit- 
tent relapses, parasitemia, and involvement 
of other organs. Verlinde and Makstenieks™ 
repeatedly isolated Toxoplasma from the 
cerebrospinal fluid and blood of four living 
infants having hydrocephalus, calcification 
of the brain, microphthalmia, and chorioreti- 
nitis (one case as long as two months after 
establishment of the diagnosis). Relapses of 
congenital ocular toxoplasmic infections, 
often with lesions in new areas of the fun- 
dus, suggest that infections may spread from 
rupture of pseudocysts and dissemination of 
organisms by the ocular fluids. 

Pathology. The acute chorioretinal inflam- 
mation commences in the retina, with copi- 
ous exudation into the vitreous, producing 
a marked haze (fig. 1). The foci are poorly 


Fig. | (Hogan). Congenital toxoplasmosis, 
acute chorioretinitis. 
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Fig. 2 (Hogan). Congenital toxoplasmosis, acute chorioretinitis, and papillitis. 


defined and usually quite large (figs. 2 and 
3). Secondary involvement of the choroid 
causes marked elevation (fig. 4). Small satel- 
lite foci are common. The acute phase of the 
inflammation lasts from two to four months, 
depending on its severity and .the presence 
or absence of new foci. Organisms can be 
found in cysts or free in the acute lesions 
(fig. 5). After healing, the lesions are atro- 
phic and pale with a variable amount of 
pigmentation at the margins (figs. 6 and 7). 
Pseudocysts may be found in the tissues 
adjacent to healed lesions. These are para- 
sitized cells containing resting, viable or- 
ganisms and are surrounded by a membrane 
which stains with silver. Rupture of these 
cysts may lead to reactivation of the disease. 

Diagnosis. One cannot make a definitive 
diagnosis based on the clinical appearance 
of the eye lesions. It can be made with some 
certainty when combined with the associated 
systemic findings and by the serologic 
studies. The normal infant may have a low 
titer of dye test antibodies in his serum 
which persists up to four or five months 


after birth, as the result of passive transfer 
from the mother. The toxoplasmic infant is 
born with a high titer of antibodies if the in- 
fection developed early in the mother’s preg- 
nancy, or it develops increasing amounts of 
antibodies if the infection developed nearer 
term. The dye test antibodies develop within 
three to four weeks after onset of the disease 
and rapidly reach a high titer, whereas com- 
plement fixing antibodies do not develop 
until five to six weeks after onset of the 
infection. Both types of antibodies persist in 
fairly high titer for five to six years, then 
gradually decrease. Any dye test titer in a 
child below age 10 is of great significance, 
because surveys have shown that normal 
children below this age rarely show any 
antibodies against toxoplasmosis. A combi- 
nation of acute disease of the eyes, the cen- 
tral nervous system and the viscera, with a 
high or rising dye test antibody titer, usually 
establishes the diagnosis. Animal inocula- 
tions of blood and spinal fluid from sus- 
pected cases should always be made, if pos- 
sible, for a definitive diagnosis. 
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Fig. 3 ( Hogan). Congenital toxoplasmosis, focal retinitis. 


Subacute chorioretinitis may develop in a__ recurrent convulsions or other neurologic 
toxoplasmic infant who shows no signs of disorders. Examination of the eyes shows 
systemic disease, or who has had such mild chorioretinal lesions which may be active 
signs that they are unrecognized. Such in- or almost completely healed. The diagnosis 
fants later may show evidence of damage to in this group can be made with the same 
the central nervous system and may develop certainty as in the acute group. | 


Fig. 4 (Hogan). Congenital toxoplasmosis, acute choroiditis with necrosis. 
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Fig. 7 (Hogan). Chorioretinal scar, 
congenital toxoplasmosis. 


Acute or subacute chorioretinitis in chil- 
dren beyond the stage of infancy becomes 
apparent to the ophthalmologist in a variety 


| f ways: 
Fig. 5 (Hogan). Congenital toxoplasmosis, y 
intracellular Toxoplasma in retina. 1. The child develops an esotropia or an 


Fig. 6 (Hogan). Healed foci of chorioretinitis in congenital toxoplasmosis. 
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TABLE 2 
FINDINGS IN 36 CASES OF CONGENITAL TOXOPLASMOSIS 
Type Onset Late | Stra- | Dye Test Skin Test Skull X-ray 
0-6 12 Not | Noe 

Bi- | Mo.) Mo.| Mo. >1:512) + | — | + | Dome} + | ¢ | Done 


exotropia. This results from macular or 
paramacular scarring, which can be observed 
easily on fundus examination. Roentgeno- 
grams of the skull may or may not show cal- 
cifications, and the blood usually reacts posi- 
tively to dye and complement fixation tests. 
The child may show no evidence of cerebral 
damage or mental retardation, and he may 
be in perfect health otherwise. 

2. The child is discovered to have reduced 
vision at the time he commences school, 
when the nurse checks the visual acuity. Ex- 
amination shows changes in the fundi simi- 
lar to those described previously, and general 
studies are substantially the same. 

3. A late relapse of the chorioretinal in- 
flammation occurs, causing progressive 
visual deterioration. Examination shows a 
chorioretinal scar with an adjacent new fo- 
cus of chorioretinitis. This late relapse of 
congenital ocular toxoplasmosis has not been 
emphasized sufficiently. The only previous 
references to this aspect of the disease are 
those of Woods and his colleagues“ and of 
Eichenwald.* It should be repeated that many 
toxoplasmic infections are so mild that they 
are not recognized. In other infants the signs 
exhibited during a particular illness may not 
suggest the diagnosis of toxoplasmosis. The 
ophthalmologist and the pediatrician often 
are surprised to find an older child having 
clinical and serologic evidence of toxoplas- 
mosis without a history of any previous 
acute illness. 


Studies on congenital toxoplasmosis 


In a routine survey of over 1,500 patients 
with various forms of endogenous uveitis, 
we encountered and have previously re- 
ported 28 patients with probable congenital 


toxoplasmic infections involving the eye." 
Some of these were accompanied by evidence 
of systemic disease, while others were not. 
We have studied eight additional cases, mak- 
ing a total of 36 (table 2). In addition to 
these, we have found four interesting ex- 
amples of a late exacerbation of congenital 
toxoplasmic chorioretinitis. 

The mothers of all 36 children had normal 
pregnancies, and there was nothing in the 
history which would suggest a maternal tox- 
oplasmic infection. Some had the usual con- 
tacts with household pets. An occasional 
mother had contact with domestic farm ani- 
mals, but a history of illness of any of these 
animals was not obtained. Thirty-four of the 
infants seemed normal at birth except that 
one had feeding difficulties and another had 
signs suggesting cerebral palsy. 

Strabismus (esotropia or exotropia) was 
the first and most common eye complaint, 
being present in 20 of the 36 children. It 
most often resulted from amblyopia due to 
macular inflammation or scarring. In 25 
children the chorioretinal lesions were ob- 
served in both eyes, usually in the macula of 
one eye and at some other site in the other 
eye. Multiple foci were common. Only one 
patient showed a microphthalmia. The ocu- 
lar disease became apparent to the parents of 
eight patients before the sixth month after 
birth, and in nine other patients it had a very 
early onset. Roentgenograms of the skull re- 
vealed no abnormality in 21 children, and 
showed positive signs of toxoplasmosis in 
seven children. No roentgenograms were 
made in one case and in seven cases the 
interpretation of the roentgenogram was 
questionable. 

Twenty-two patients had positive skin 
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tests, nine were negative, one was questiona- 
ble, four were not tested. Nine patients had 
negative skin tests, but did show positive dye 
tests, often in high titer. This would seem to 
demonstrate that the skin test alone cannot 
be used for the diagnosis of congenital toxo- 
plasmosis. 

Fifteen children 10 years of age or below 
had positive dye tests as follows: Six were 
1:512 or greater; six were 1:128 to 1:512; 
three were below 1:128. The dye test titers 
in the 36 patients were as follows: 


NUMBER 
OF 

PATIENTS 
1:16 5 
1:64 9 
1:128 3 
1:256 8 
1:512 2 
1:1,024 3 
1:4,096 
1:8,192 2 
1: 32,768 2 
+ neutralization test 1 
Total 


It is interesting that 12 of these 36 pa- 
tients had late childhood or adult relapses 
of chorioretinal inflammation. In some the 
fundi showed old chorioretinal scars with 
newer acute inflammatory areas in a “satel- 
lite’ position. 


CASE REPORT 


Late relapse of congenital toxoplasmosis. 
Two of these cases have been reported but 
will be recorded again in brief form to dem- 
onstrate the nature of this type of case. 


Case 1* 

M. F., age 12 years, a white boy, was first seen 
because he had sudden diminution of vision in his 
good left eye. At the age of one and one-half years 
he was found to have a chorioretinal scar in the 
macula of the right eye. There were no further 
difficulties up to the age of 12. Examination showed 
the right vision to be 15/200 and the left to be 
20/200. The right macula contained a large area of 
healed chorioretinitis (fig. 8). A heavy vitreous 
haze was evident in the left eye, and an indistinct 


* Republished by permission of the Transactions 
of the American Ophthalmological Society, 1957. 


MICHAEL J. HOGAN 


Fig. 8 (Hogan). Case 1, right eye, 
congenital toxoplasmosis. 


massive yellowish area of inflammation extended 
from the disc to the temporal periphery (fig. 9). 
Roentgenograms of the skull showed calcifications 
(figs. 10 and 11). The methylene blue dye test was 
1:128, and results of both the skin test and the 
neutralization test were positive. 

Course: The course of the disease is shown in 
the accompanying table (table 3). Five months 
after the onset of the disease the left vitreous had 
cleared so that vision was 20/70. Two and one-half 
years later the lesion was fairly well healed and 
vision was 20/100. 

There was extensive scarring and pigmentation 
of the entire temporal fundus, particularly along the 
horizontal meridian. Relapses occurred in this eye, 
and vision was eventually lost. The eye became 
divergent, hypotonic, and cataractous, and com- 
menced to shrink. Enucleation was requested and 


Fig. 9 (Hogan). Case 1, left eye, 
congenital toxoplasmosis. 
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Fig. 10 (Hogan). Case 1, cerebral calcifications, 
congenital toxoplasmosis. 


accomplished in 1956. The eye was opened under 
sterile conditions and showed extensive scarring 
of the retina (fig. 12). The scarred area was used 
for cultures, only a small amount being saved for 
histologic study. Toxoplasma was isolated in mice 
from the healed lesions in this eye. The organism 
recovered has been found to possess a low virulence 
for mice, requiring from eight to 10 days to produce 
illness instead of the usual four required by the 
more virulent RH strain. When a small inoculum 
is made, the mice become ill but recover and live 
indefinitely, although most show some sequelae of 
the encephalitis. Inoculation results in significantly 
positive dye test titers in mice, and in previously 
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Fig. #1 (Hogan). Case 1, cerebral calcifications, 
congenital toxoplasmosis. 


negative rabbits and guinea pigs after inoculation 
by various routes. 

Comment: This is a most interesting case in that 
it demonstrates a probable persistence of the organ- 
isms in the eye for 20 years following a typical 
congenital infection. 

Case 2 

M. W., aged 11 years, a white boy, was first seen 
at the age of 11 years because of blurred vision in 
both eyes. Information was obtained that reduced 
vision had been discovered in the right eye at the 
age of 10. A general examination for a cause of 
this condition was negative. The patient was re- 
ferred to me with the possibility that the eye lesions 
were of toxoplasmic origin. It was reported by 
letter that a methylene blue dye test in November, 
1954, at the Communicable Disease Center, Cham- 
blee, Georgia, showed a titer of 1:64. There had 
been no systemic infection between the ages of 10 
and 11 years. 

At our first examination in December, 1955, the 
eye lesions were completely quiet and fundus exam- 
ination showed bilateral healed macular scars, more 


TABLE 3 
HisTORY AND FINDINGS IN A CASE OF CONGENITAL TOXOPLASMOSIS 


Case 1: Patient M.F. 


Age 1} years 12 years 20 years 
C-R RE, macular, healed LE, acute, temporal, | LE, secondary glaucoma 
diffuse 
Dye test 1:128 
Skin test Positive 
Laboratory. X-ray + Toxoplasma isolated from 
enucleated LE 
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Fig. 12 (Hogan). Case 1, chorioretinal scarring in congenital toxoplasmosis. Toxoplasma recovered 
from this eye on inoculation into mice. 


marked in the right eye (fig. 13). Vision in the 
right eye was 16/200 and in the left, 20/30. The 
methylene blue dye test titer was 1:4,096. Roent- 
genograms of the skull were negative, and the re- 
sults of the skin test were negative. Results of an 
examination in May, 1956 were essentially the same, 
and the dye test titer remained at 1:4,096. A relapse 
of the inflammation in the left eye occurred in 
March, 1957, without causing a change in dye test 


titer but causing reduction of vision to 20/80. The 
patient was treated with Daraprim and sulfadiazine 
and Meticorten by mouth, and the response seemed 
good. By May, 1957, vision was improved to 20/50 
and the lesion was healed. The dye test at this time 
was 1:256. 

Comment: This type of early recurrence is the 
typical form observed in most of our cases of con- 
genital toxoplasmosis. One might argue that this 


DATE 11-54 12-55 5-56 8-56 3-57 5-57 
AGE 10 
R.E. 16/200 | R.£.16/200 R.£. 16/200 RE. 16/200 
BILATERAL 
HEALED 
HEALED RELAPSE IN 
FUNOI | MACULAR SCARS SCARS, SAME MACULA MEALED 
OBSERVED MACUL 
SEROLOGY | 
14,096 - 
1:2,048- 
1,024 - 
1:$12- 
£286 - 
SKIN 
NEGATIVE | 
SKULL 
SKULL | NEGATIVE | | 
DARAPRIM 
| SULFADIAZENE 


Fig. 13 (Hogan). Case 2, history and findings. Congenital toxoplasmosis with a late relapse. 
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TABLE 4 


TOXOPLASMIC CHORIORETINITIS 
Patient A.L., Ace 36 Years, FEMALE 


Feb.—May 1955 


1936 1943 
Acute chorioretinitis, LE studies Acute chorioretinitis, LE 
negative Central vision loss 
Pyrotherapy 


Cleared in 6 mo. after T & A 


scar 


Acute serous pleurisy 
Diagnosed and treated as tubercu- 
lar 


Cleared in 3 wk. leaving macular No acid fast organisms demon- 


strated 


R.E. CLEAR 


patient acquired his toxoplasmic infection at the 
age of 10, but we feel that it is of congenital origin 
because of our observance of undoubted congenital 
cases of identical type. 


Case 3* 

A. L., aged 36 years, a white woman, was re- 
ferred for examination because of blurred vision in 
her good right eye. She had a choroiditis in the left 
eye at age 15, and a recurrence at the age of 22. 
The last attack left markedly blurred vision in this 
eye (table 4). 

Early in 1955, while on Okinawa, she developed 
pleurisy, dyspnea, headache, and fever. One week 
later a pleural effusion was discovered. The patient 
was returned to the United States and was treated 
with streptomycin and Isoniazid for six months for 
possible tuberculosis. In August, 1956, six months 
after finishing the treatment, blurred vision de- 
veloped in the right eye, although the patient 
thought it might have commenced in the latter part 
of 1955. A rather large area of peripheral choroidi- 
tis was found in the right eye and vision was 20/20. 
The left eye showed a large macular scar (fig. 14), 
although vision was 3/200. Skull plates were nega- 
tive. The accompanying graph (fig. 15) shows the 
results of serologic studies and treatment. 

Comment: This patient could have developed an 
acute pulmonic (acquired) toxoplasmosis im 1955, 
with subsequent spread to the right eye in 1956. We 
think it more likely that the chorioretinitis at ages 
15 and 22 was due to congenital toxoplasmosis, and 
that the probable pulmonic relapse was due to 
rupture of a pseudocyst. 


We feel that some of the cases diagnosed 
as acquired toxoplasmosis are, in fact, late 
relapses of congenital infections. Several of 
the cases we have studied which have had 
such relapses have developed high dye test 
titers, suggesting that the relapse somehow 
reawakens antibody formation. Sabin” 
stated that his observations led him to believe 


* Republished by permission of the Transactions 
of the American Ophthalmological Society, 1957. 


that high amounts of toxoplasmosis anti- 
body may result from subclinical reactivation 
of the latent infection. He described a pa- 
tient who suffered a recurrence of a toxo- 
plasmic infection, probably as the result of 
pseudocyst rupture, and were it not for some 
routine serologic studies which were being 
carried out, this relapse would not have been 
detected by those observing the patient. 


Differential diagnosis 


The systemic manifestations of congenital 
toxoplasmosis must be differentiated from 
other infectious and degenerative diseases 
of the central nervous system. The ocular 
lesions are not diagnostic in themselves, but 
when coupled with the other signs they are 
suggestive. If the child shows only the ocular 
changes, one must depend on the result of 


Fig. 14 (Hogan). Case 3, macular scar, left eye, 
due to chorioretinitis at the age of 15 and 22 years. 
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Fig. 15 (Hogan). Case 3, congenital toxoplasmosis. 


serologic studies. One of the conditions to 
be differentiated was first reported by Sabin 
and Feldman* and discussed in detail be- 
fore this society in 1949. In this syndrome 
the infants exhibit all the manifestations of 
congenital toxoplasmosis, yet they do not 
have positive serologic tests nor can Toxo- 
plasma be isolated from the tissues. This dis- 
ease has come to be known in pediatric cir- 
cles as the Sabin-Feldman syndrome. The 
recent report of Weller and co-workers® of 
the isolation of an intranuclear inclusion 
producing virus from urine and liver aspira- 
tions of infants with illnesses resembling 
cytomegalic inclusion disease fits in with this 
entire picture. The latter infants had chorio- 
retinal lesions and disease of the central 
nervous system similar to that reported by 
Sabin and Feldman. Christensen and his 
colleagues’ also reported a case in which 
such lesions were observed in the brain, and 
at autopsy cytomegalic inclusion virus was 
demonstrated in the eye and brain tissues. 

Other congenital inflammations of the 
eyes resulting from the spread of infection 


from the mother to the fetus must be differ- 
entiated from toxoplasmic disease. The ab- 
sence of positive results on dye tests rules 
out toxoplasmosis. 


Il. ACQUIRED TOXOPLASMOSIS 
A. Exanthematous 


A number of cases of the exanthematous 
form of acquired toxoplasmosis have been 
reported. The disease resembles a rickettsial 
infection with a sudden onset, chills, fever, 
and development of a maculopapular erup- 
tion during the first week. The widespread 
involvement is suggested by the develop- 
ment of pleuritis, a dry cough, myocarditis, 
and encephalomyelitic symptoms. Most cases 
have been fatal. Eye involvement has not 
been recorded. 


B. Meningoence phalitic 


The meningoencephalitic form appears to 
be rare, the first case being reported by 
Sabin.” This six-year-old boy had a fever, 
became unconscious, had generalized convul- 
sions, and developed lymphadenopathy. Ex- 


| 
SONIALIC VLFADIAZENE ANO | 
TREATMENT TERRAMYCIN | DARAPRIM | NO TREATMENT 


OCULAR TOXOPLASMOSIS 


amination showed a large number of mono- 
nuclear cells in his spinal fluid. At autopsy 
Toxoplasma was isolated from the brain, and 
there was a diffuse meningoencephalitis. 
Other cases have been reported by Siim 
(Denmark),** Feldman (United States),’ 
and Giroud and co-workers (three cases 
from North Africa).** These patients had 
illnesses similar to that reported by Sabin. 
The patient whose case was reported by 
Feldman also had an exanthematous skin 
reaction. Eye involvement has not been ob- 
served. 


C. Lymphadeno pathic 


The lymphadenopathic form will be re- 
ported in more detail because it may be the 
type which eventually causes eye lesions. 
Siim® in 1950 described such cases in a 
group of children. This investigator and 
others have emphasized the frequency with 
which this form occurs compared to other 
types. The three recognized forms are (1) a 
febrile lymphadenitis. (2) a nonfebrile 
lymphadenitis, and (3) a subclinical form. 

Febrile lymphadenitis may have an acute 
or gradual onset with chills and fever, gen- 
eral malaise, headache, and localized or gen- 
eralized lymphadenitis. It resembles infec- 
tious mononucleosis except for the negative 
results of the heterophile antibody test. The 
fever and lymphadenitis gradually subside 
over a period of three or four weeks. One 
case reported by Sim had retinal exudates 
and very fine hemorrhages in one eye. It is 
possible that this was due to febrile retino- 
pathy. Results of the methylene blue dye and 
complement fixation tests become strongly 
positive late in the disease. Stim was able 
to isolate Toxoplasma from affected lymph 
nodes in a number of cases. 

The nonfebrile form may be discovered 
by the patient or the parent. It may be evi- 
denced by enlarged lymph nodes in an other- 
wise healthy patient. 

The subclinical form apparently is un- 
common. Stim reported the case of a 
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healthy girl who was admitted to the hospi- 
tal for study of an oligophrenia of nine- 
years duration. A routine dye test showed a 
high titer, and examination then revealed 
some enlarged axillary and inguinal nodes. 
A node was excised, and Toxoplasma was 
isolated from it upon animal inoculation. Ac- 
cording to Siim, results of clinical examina- 
tion of these patients with lymphadenitis 
were normal except for enlarged nodes, 
which are of hazelnut to walnut size, rela- 
tively nontender and generalized. 

In the group of lymphadenopathy patients 
the disease runs a benign course, with com- 
plete recovery within a few weeks or months, 
but with the nodes often remaining enlarged 
for a year or longer. Lassitude was a com- 
mon accompaniment of the convalescent 
period. It is interesting that only one of 
about 100 cases showed a chorioretinitis. The 
dye and complement fixation test became 
positive in one month, reaching dye test 
titers of 1:1,000 to 1:10,000 and comple- 
ment fixation titers of 1:50 to 1:100. A 
relative lymphocytosis of 50 to 70 percent 
was present in the blood. 

According to Siim,™ the histologic picture 
in the nodes js so characteristic that it should 
suggest the Aliagnosis and warrant serologic 
studies. Examination of sections of excised 
lymph nodes shows hyperplasia of the retic- 
ulum cells and islands of large eosinophilic 
cells scattered over the whole of the section. 

To confirm the diagnosis, the surgically 
removed lymph nodes were minced, and the 
heavy tissue suspension was injected intra- 
peritoneally into mice. An inapparent infec- 
tion resulted, and at the time the mice were 
killed six to eight weeks later the results 
of the serologic dye tests were positive and 
Toxoplasma organisms were recovered from 
the tissues. Siim reported the isolation of 
Toxoplasma in this manner from the lymph 
nodes of 10 patients. Subsequently, Des- 
monts and Le Tan Vinh®* isolated Toxo- 
plasma from the nodes of seven out of 19 
subjects suspected of having acquired toxo- 
plasmosis and exhibiting positive dye test 


482 


titers. In 27 control patients it was not pos- 
sible to isolate organisms from nodes. 


D. Ocular 


Early studies indicated that some cases of 
adult chorioretinitis were due to toxoplasmo- 
sis. It was soon learned that chorioretinal 
inflammations are rare in acute acquired 
systemic toxoplasmosis in contrast to their 
incidence in congenital toxoplasmosis. The 
reason for this is uncertain but it has been 
suggested that fetal retina is more suscept- 
ible to such infections. The occurrence of 
toxoplasmic chorioretinal inflammation in 
the absence of obvious systemic disease 
would seem to nullify this concept. 

The ophthalmologic literature, however, 
contains a number of reports of ocular toxo- 
plasmic infections, many of which are based 
on insufficient evidence. The probable diag- 
nosis of ocular toxoplasmosis cannot be 
made solely on serologic evidence unless 
there is an unusually high titer, or at least a 
fourfold change in titer in paired sera. Even 
such changes as this must be regarded con- 
servatively. One should beware of making 
positive statements based solely on the ser- 
ologic findings. 

A conclusive diagnosis of a toxoplasmic 
infection can be made only by isolation of 
Toxoplasma from the fluids or tissues of 
patients with acute illnesses. Such a require- 
ment is impossible in those patients with 
ocular toxoplasmosis because these patients 
rarely have associated systemic infections 
and uncommonly show changes in serum dye 
test titers. Most often the ophthalmologist 
must be content with very presumptive lab- 
oratory and clinical evidence. 

Frenkel observed that those patients with 
positive results on skin tests had an earlier 
onset of chorioretinitis than those with nega- 
tive results, and that the incidence of posi- 
tive results of skin tests in patients with 
chorioretinitis far exceeded the incidence of 
positive results in a control group. 

Wising* reported the first case of ac- 
quired ocular toxoplasmosis occurring dur- 
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ing the course of a systemic disease. The 
infection occurred in the later stages of a 
febrile illness in a 3l-year-old woman with 
a generalized lymphadenopathy. The serum 
of this patient showed a marked rise in dye 
test titer during the course of the illness, and 
the complement fixation test showed the 
characteristic delayed rise in titer. A number 
of other reports followed in which the 
presence of acute chorioretinitis was as- 
sociated with a high or rising antibody 
titer.2* 24, 27, 26, 44 

Following this, surveys on patients with 
chorioretinitis showed a higher incidence of 
positive results from dye and skin tests than 
in a similar group of the “normal” popula- 
tion, suggesting that a number of cases are 
toxoplasmic. The difficulty is that most pa- 
tients with chorioretinitis who have positive 
results on tests also have very low titers. A 
number of investigators have tried to estab- 
lish the significance of various dye test titer 
levels. Our group feels that any patient with 
chorioretinitis who has a positive titer at 
1:16 or higher should be suspected of having 
ocular toxoplasmosis, provided that no other 
cause can be established. A single positive 
result does not prove that the patient has 
ocular toxoplasmosis; it serves only as a 
guide to indicate the possible presence of the 
disease. 

The incident needed to stimulate further 
work was provided in 1952 by the studies 
of Wilder® in a report showing that organ- 
isms with the morphologic characteristics of 
Toxoplasma were present in the necrotic 
retina of chorioretinal lesions in 53 human 
eyes. These lesions were quite characteristic 
in that the principal focus seemed to lie in 
the retina, with secondary granulomatous 
reaction in the choroid and frequent thicken- 
ing and inflammation of the overlying sclera. 
The disease was unilateral in most cases. 
The disease in most of these eyes had been 
considered on clinical or pathologic grounds 
to be ocular tuberculosis. Jacobs, Cook, and 
Wilder*' obtained 21 samples of sera from 
this group of patients at a later date. The 
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following titers were found: one undiluted ; 
one at 1:2; one at 1:4; seven at a titer of 
1:16; four at 1:32; four at 1:64; two at 
1:256; one at 1:2,048. There was some im- 
mediate objection to a morphologic diagnosis 
of ocular toxoplasmosis on these reported 
cases but, as one observer remarked, “What 
else could they be ?”’ 

In 1956 Jacobs and associates** analyzed 
the results of the skin test and the methylene 
blue dye test performed on 193 adult patients 
with uveitis. Eighty-six of these patients 
had a nongranulomatous form of the disease 
and 107 had a granulomatous type. The 
diagnostic criteria employed for the diag- 
nosis of ocular toxoplasmosis in an indivi- 
dual case were as follows: 

1. An ocular picture believed compatible 
with Toxoplasma infection. 

2. A positive toxoplasmin skin test, with 
the dye test positive to a minimum titer of 
1:64. 

3. Exclusion of other systemic granulom- 
atous infections. 

With these criteria, about 35 percent of 
the 106 cases of granulomatous choroiditis 
were attributed to toxoplasmosis. This re- 
search team found an 80 percent correlation 
between the skin test and the dye test in this 
group. In this and a former series, a total of 
79 cases of ocular disease were found which 
could be considered to be toxoplasmosis. 
Fifty-one of the patients showed a focal 
choroiditis or chorioretinitis ; seven patients 
had old granulomatous chorioretinal foci 
with secondary acute allergic reactions 
superimposed; 17 had generalized uveitis; 
and four had retinal periphlebitis. 

The final proof that Toxoplasma can 
cause chorioretinitis in adults was furnished 
by Jacobs, Fair, and Bickerton*™* in 1954. 
They isolated Toxoplasma from the in- 
fected eye tissues of a patient who had suf- 
fered from a prolonged and relapsing type 
of chorioretinitis. Organisms also were ob- 
served histologically in the chorioretinal le- 
sions. 


RESULTS OF OUR UVEITIS STUDIES 


We have conducted surveys on uveitis 
patients since 1947.* The following results 
have been obtained: 


Methylene blue dye test 


There were 1,230 samples of sera on 
which methylene blue dye tests were done, 
and in which complete studies on the pa- 
tients were available. The sera were grouped 
according to the type of disease present in 
the eye: 

I. Iridocyclitis 
II. Chorioretinitis 
III. Panuveitis 
' IV. Miscellaneous (eye diseases other 
than uveitis ) 

Table 5 is a composite of data from 
groups I, II, and III and shows the results 
of the methylene blue dye test in the various 
age groups. Thirty-five percent of sera were 
positive at a titer of 1:16 or higher. 

The frequency of positive and negative 
tests in the various age groups can be esti- 
mated from the figures presented. It 1s 
known that the “normal” adult population in 
the geographic area represented by these 
tests shows about a 25 percent incidence of 
tests positive in a titer of 1:16 or more. It is 
difficult to draw conclusions about the inci- 
dence of active ocular toxoplasmosis from 
these figures. The higher incidence of posi- 
tive tests in the uveitis group suggests that 
toxoplasmosis plays an important part in the 
etiology. 

The subgroups represented in this chart 
are shown in Figures 16, 17, and 18, which 
show the titers in patients with iridocyclitis, 


*I am indebted to Dr. Phillips Thygeson and 
Dr. Samuel Kimura for their advice and assistance 
im preparation of this paper. The three of us have 
collaborated for 10 years in operation of the Uveitis 
Clinic at the University of California School of 
Medicine, and we have seen all patients included 
in the survey. We are also indebted to many oph- 
thalmologists on the Pacific Coast, too numerous to 
mention here, for their co-operation in sending 
cases for survey, and furnishing mformation on 
the follow-up care. 
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TABLE 5 


DISTRIBUTION OF DYE TEST TITERS ACCORDING TO AGE OF PATIENT IN 1,072 CASES OF 
UVEITIS (ALL TYPES) 


1:4096 | 1 | Pas 

Me | 3 | | 26) 22) 7 | 3 2 | 


AGES BY YEARS 


chorioretinitis, and the miscellaneous (con- previously presented by our group. Of 617 
trol) groups. The incidence of positive tests patients with uveitis, 198 (32 percent) had 
in the chorioretinis group is 50 percent positive dye tests and 141 (23. percent) had 
and the titers tend to be higher than in the positive skin tests. Eighteen and one-half 
iridocyclitis and miscellaneous groups. percent had positive dye tests at 1:16 or 
higher and negative skin tests. We have 

Toxop lasmin test and methylene blue dye always considered the skin test as positive 
test: Comparative analysis only when there are 10 mm. or more of 
The correlation of the skin and dye tests induration at the end of 48 hours. Also, it is 
in various types of uveitis and in the miscel- probable that some dye tests would be posi- 
laneous groups are shown in Figures 19, 20, tive in a titer lower than 1:16. The correla- 
21, 22, and 23. They confirm the results tion, therefore, might be closer if other cri- 


14.096 
| 
1:256 | 


OVE TEST TITERS 
ee 


ee 

ee cee 


+ 


> 4 
e<eeee eeeeeee 
be cece oe 


o S$ © SS 20 25 30 35 40 45 5SO 5S 60 65 70 75 80 


AGES BY YEARS 


Fig. 16 (Hogan). Distribution of dye test titers according to age of patient in 
649 cases of iridocyclitis. 
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Fig. 17 (Hogan). Distribution of dye test titers according to age of patient in 
375 cases of chorioretinitis. 


teria were accepted. Other observers have 
found this to be so. It is less easy to explain 
the group consisting of 9.3 percent of the 
patients who had a positive skin test and a 
negative dye test. Possibly serum titers at 
lower levels were present. 

The incidence of positive skin (36 per- 
cent) and methylene blue dye (48 percent) 
tests is considerable higher in the chorioret- 
initis group than in the other forms of uvet- 
tis and miscellaneous groups. The incidence 
of positive tests in the iridocyclitis group is 
about the same as that found in the general 


population. Figure 24 is a composite of the 
chorioretinitis and iridocyclitis groups to 
show the comparative frequency of positive 
dye and skin tests in the two groups. This 
study, too, suggests that a certain propor- 
tion of chorioretinitis patients have ocular 
toxoplasmosis. 


Comparative skin test and dye test findings 


Table 6 presents the results of all types of 
skin tests and the dye test in 1,241 uveitis 
cases. It is interesting that the frequency of 
positive results on the toxoplasmin test 1s 
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Fig. 18 (Hogan). Distribution of dye test titers according to age of patient in 158 miscellaneous cases. 
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Fig. 19 (Hogan). Skin and methylene blue dye 
tests, all types of uveitis. 


Fig. 20 (Hogan). Skin and methylene blue dye 
tests, iridocyclitis. 
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Fig. 21 (Hogan). Skin and methylene blue dye 
tests, chorioretinitis. 
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Fig. 22 (Hogan). Skin and methylene blue 
dye tests, diffuse uveitis. 
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Fig. 23 (Hogan). Skin and methylene blue dye 
tests, miscellaneous. 
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Fig. 24 (Hogan). Comparison of dye and skin 
tests. Chorioretinitis (206 cases). Iridocyclitis (379 
cases). 
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TABLE 6 
SKIN AND SEROLOGIC TESTS IN 1,241 CASES OF UVEITIS AND OTHER EYE DISEASES 
Skin Serology 
| AlSkie | 
PPD Bruc. F rei. | Coccid. | Toxo. | Histo. | Tests Neg. | or Higher 
C-R (386) | | | | | 
Number 6 | | 157 74 76 | 168 
Percent 19 19 | 43 
1-C (670) | | | | | | | 
Percent 6 |§ 3S | 29 | 23 
Diffuse uveitis (57) | | | | | 
Number 28 is.) 5 16 19 
Miscellaneous (128) | | | | | 
Number 71 | 20 | 31 44 
| 4 


Percent | 4 


as high as that on the tuberculin test in the 
chorioretinitis group, but that the incidence 
of positive results on the toxoplasmin test 
drops to 18 percent in the iridocyclitis group, 
although positive results on the tuberculin 
test remain at 46 percent. 


CASE REPORTS 


The following cases have been selected as 
interesting examples of the problems in- 
volved in the diagnosis of uveitis and toxo- 
plasmosis. Some have been chosen to illus- 
trate the results of treatment. 


Case 1 

L. R. age 51 years, white man missionary. 

I am indebted to Dr. C. P. Haseltine, Beaver 
Clinic, Redlands, California, for permission to pre- 
sent the findings in this unique case. 

History. The patient was working in Peru in 
November, 1953, when the symptoms of malaria 
appeared. He developed chills, ‘headache, fever, and 
anorexia. This continued for a week, at the end of 
which time he first consulted a physician. He was 
placed in bed and given intravenous fluids. Blood 
smears for malaria were positive. He was treated 
with Camoquin hydrochloride, which stopped the 
fever and chills. His convalescence was prolonged, 
and he had a disturbance of gait which persisted 
to the time when we first saw him (November, 
1954). 

Two weeks after onset of the general illness, 
vision in the right eye became blurred and impeded 
by many floaters. At this time the patient developed 
a severe cough and was told that he had a virus 
pneumonia. The vision gradually became worse, and 


| 8 } 


two weeks later the blurring occurred in the left 
eye. Following the pneumonia he was very weak 
and failed to recover properly from his illness. In 
May, 1954, he was sent to Lima for ephthalmologic 
consultation. The diagnosis was bilateral chorioret- 
initis, and he was returned to the United States for 
treatment. 

Prior to the onset. of this illness the patient was 
exposed to insects (800 ft. altitude), but there were 
very few mosquitoes. He was working with a mule 
and some cattle, but they appeared to be healthy. 
The wife of another missionary had had several 
attacks of pneumonia while they were stationed at 
the mission. 

At the first examination the vision in the right 
eye was 20/200 and in the left eye, 20/40. There 
was a moderate bilateral iridocyclitis. The right 
fundus showed a very large area of chorioretinitis 
superior to the disc, and a smaller one im the 
temporal periphery. The left fundus showed a large 
area of chorioretinitis superior to the disc, extend- 
ing into the nasal and temporal portions of the 
fundus. Complete studies failed to reveal a cause 
for the illness or for the chorioretinitis. In No- 
vember, 1954, blood was sent to us for a dye test. 
The result was position in a titer of 1:32,768. The 
complement fixation test was positive at a dilution 
of 1:64. A complete uveitis survey by our group 
in late November, 1954, failed to reveal any other 
cause for the ocular disease. The right aqueous 
humor had a dye test titer of 1:16. By this time 
the general condition of the patient was excellent, 
and the general physical examination showed no 
abnormalities. 

Course: Table 7 and Figure 25 show the clinical 
and laboratory findings on this patient and his treat- 
ment during the subsequent 15 months. Treatment 
with Daraprim and sulfadiazine seemed to improve 
the ocular inflammation at first, and there was a 
temporary drop in the methylene blue dye test titer. 
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TABLE 7 


ACQUIRED TOXOPLASMIC CHORIORETINITIS 
PaTIENT L.R., aGep 51 YEARS, WHITE MALE 


Dec. 1953 


Jan. 1954 Feb. 1954 


Malaria, followed in 2 wk. by cough, and bilateral | Relapse malaria 
Chorioretinitis still active 


chorioretinitis 


Viral pneumonia 
Chorioretinitis still active 


Nov. 1954 


Vision RE-—20/200 
LE—20/40 


RE—3-+Coarse and fine vitreous opacities. 
Chorioretinitis superiorly and tem lly 


Fundi 
LE—3+ Vitreous opacities. Large 
Chorioretinitis above disc 


Dye Test 1:32,768 


Continued therapy failed to help, and there were 
exacerbations and remissions in the ocular inflam- 
mation. The patient was then given chloroquine, 
which seemed to result in improvement. Both the 
dye test titer and activity of the lesions decreased. 
Eventually there was complete healing. By March, 
1956, vision in each eye was 20/20 and the patient 
returned to his missionary duties. 

Comment: It is probable that the virus pneu- 
monia which this patient had suffered subsequent 
to the malaria was really a toxoplasmic infection. It 
is interesting that the eye lesions came on at about 
the same time as the pulmonary infection. The 
persistence of high dye and complement fixation 
test titers in this patient for a year after onset of 
the pneumonia was of great value in the diagnosis. 


The low methylene blue dye test titer in the aqueous 
humor shows the lack of value of this test on 
aqueous humor. In view of the reported successful 
experimental and clinical studies on toxoplasmosis 
with Daraprim and sulfadiazine, it is difficult to 
explain the poor response of the eye disease to 
treatment. : 


Case 2 

M. D., aged 44 years, an army officer. (I am 
indebted to Col. Robert Kelley, Letterman Army 
Hospital, for permission to publish the findings on 
this interesting patient. ) 

History: In July, 1951, while in Cleveland, Ohio, 
this man’ developed a fever of 104° F., chills, and 
malaise, lasting about 21 days. He was treated at a 


ACQUIRED TOXOPLASMIC CHORIORETINITIS 
PATIENT L.R., AGE Si, WHITE, MALE 


11/54 | 12/54 2/55 4/35 5/55 | 9/55 | 2/56 | 4/56 | 9/56 
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Fig. 25 (Hogan). Case 1, acquired toxoplasmosis. 
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Veterans Administration Hospital. The elevated 
temperature gradually returned to normal. At the 
time he was thought to have amebiasis, but no or- 
ganisms were found. All other studies revealed 
no abnormality, including tests for brucellosis. He 
continued to have recurrent bouts of fever and 
chills following his transfer to the Army Hospital 
at Fort Sill. There were no pulmonary or skin 
lesions. About the first of November, 1951, the pa- 
tient observed that vision in the left eye was be- 
coming cloudy, and a diagnosis of chorioretinitis 
was made. His visual acuity was 20/50 and there 
was a six-degree scotoma (2/1,000) just below 
fixation. He was treated with cortisone, strepto- 
mycin, penicillin, Aureomycin, and emetine, and 
was discharged from the hospital in January, 1952, 
much improved. The eye condition and fever re- 
curred in March, 1952, and again in September, 
1952. After this the vision was recorded as 6/209. 
While this man was in Austria in February, 1953, 
there was a recurrence. In January, 1957, he had 
a relapse and was seen at Letterman Army Hos- 
pital, San Francisco. 

Examination: In January, 1957, general physical 
examination showed no abnormalities. Vision in 
the right eye was 20/20 and in the left, 3/400. The 
right eye was normal. The left cornea showed some 
nonpigmented fine white keratic precipitates and 
there was a mild iridocyclitis. The left vitreous 
showed a moderate number of coarse and fine 
opacities. There were old healed flat chorioretinal 
scars in the extreme periphery at the 4-, 8-, and I1- 
o'clock positions. The macular and perimacular 
areas showed scarring with some pigmentation 
covering an area of approximately one dise di- 
ameter. The patient was kept in the hospital for 
20 days; the vitreous gradually cleared and the 
iridocyclitis disappeared. 

A complete uveitis survey was repeated by us on 
June 11, 1957. A moderately positive reaction fol- 
lowed the first test dose of purified protein deriva- 
tive (PPD), and strongly positive histoplasmin and 
~ toxoplasmin reactions were obtained. 

Laboratory findings: The following positive 
methylene blue dye test titers were obtained: 

2/1/57 ~=—1:1,024 

3/27/57 1:8,192 (almost positive at 1: 16,384) 

6/11/57 1:32,768 

Course: In view of the quiescence of the ocular 
lesions, further treatment was not recommended. 
There have been no further recurrences of the eye 
symptoms or of the systemic condition (August, 
1957). 

Comment: The close relation between the sys- 
temic illness and development of the ocular condi- 
tion indicates that they were due to an identical 
etiologic agent. The failure to find a specific cause 
of the patient’s illnesses in 1951 and 1952 suggests 
that he had had an active toxoplasmosis. The 
recurrences of his ocular disease also suggest such 
an infection. The diagnois was confirmed by the 
high and rising titer in the serologic tests. 


Case 3 

F. G., aged 53 years, white housewife. (1 am in- 
debted to Dr. Ulrich Fritschi of Sacramento, Cali- 
fornia, for permission to study and publish the 
results of investigations on this patient.) 

Chief complaint: Blurred vision, right eye, 10 
months. 

History: The right eye became inflamed and the 
vision blurred in April, 1955. There was very little 
pain. Examination showed large mutton-fat keratic 
precipitates, posterior synechias, many cells, and a 
dense flare in the anterior chamber. The pupil was 
dilated with difficulty and the fundus could be seen 
very poorly. Detailed laboratory and physical 
studies failed to reveal a cause for the uveitis. 
Within a few months after onset of the uveitis, 
the patient developed a rapidly progressive cataract. 
Because of failure of the disease to respond to 
streptomycin, Promizole, and hydrocortisone, the 
patient was referred to us for further evaluation. 

Past history: The patient had poor vision and an 
exotropia of the left eye for many years. This eye 
had never been inflamed. 

Examination: The right eye had fair light per- 
ception but poor projection. The intraocular pres- 
sure was normal, the cornea was cjear, and there 
were old crenating mutton-fat keratic precipitates. 
The aqueous showed two-plus flare and cells. The 
iris stroma was atrophic, and there were scattered 
posterior synechias. The lens was completely cata- 
ractous. The left eye had 20/70 vision and a high 
refractive error, and there was an inferior conus 
of the optic disc. 

General physical examination and detailed labora- 
tory studies failed to reveal a cause for the uveitis 
other than a probable toxoplasmosis. 

Laboratory studies: Results of all skin tests were 
negative except that for toxoplasmin, which was 
strongly positive. The methylene blue dye test on 
the serum was positive in a titer of 1:1,024 and the 
aqueous humor titer was 1:128, which is unusually 
high. Subsequently the complement fixation test 
changed from negative to positive at a 1:10 dilution. 
Cultures of aqueous humor in tissue culture, fertile 
eggs, and on HeLa cells were negative 

Course: The patient was given a course of Dara- 
prim and sulfadiazine by mouth, and the inflamma- 
tion eventually cleared. We could not say whether a 
definite therapeutic response was obtained. A cata- 
ract extraction was done on the right eye in the 
latter part of 1956, and the patient was referred for 
further studies in March, 1957. The results of the 
cataract extraction were excellent, but the upper 
fundus of the right eye showed a _ tremendous 
area of healed chorioretinitis, extending from the 
disc to the periphery and resulting in preretinal veil- 
ing and obscuration of the macular area. 

Comment: The severity of the lesion in the 
fundus, granulomatous nature of the anterior ocular 
inflammation, rapidly progressive cataract, absence 
of other possible causes of the disease, and signifi- 
cantly positive serologic and aqueous humor studies 
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point to this case as being one of ocular toxo- 
s. 


Case 4 

F. H., aged 32 years, white waitress. 

Chief complaint: Blurred vision, one month. 

History: Blurred vision developed in the left eye 
about the middle of September, 1955. This was 
associated with pain in the eye and periorbital 
region. The patient was sent by her physician to an 
ophthalmologist who prescribed atropine, cortisone 
drops, and tetracycline by mouth. These failed to 
cause improvement, and she was referred for fur- 
ther studies. 

Past history: Early in 1955 the patient had been 
treated for a rather severe spastic colitis. No other 
disease could be related to the present episode. Her 
mother had developed tuberculosis when the patient 
was five years old, but results of follow-up tests 
in this patient were always normal. 

Examination: During October, 1955, the patient's 
vision was 20/20 in the right eye, and there was 
no evidence of disease. The visual acuity in the 
left eye was 20/100. There were one-plus conges- 
tion, three-plus flare, and one-plus clot in the an- 
terior chamber, There were no keratic precipitates. 
Fundus examinafion showed four-plus vitreous 
opacities and a very large area of chorioretinitis in 
the lower nasal portion. 

Laboratory studies: The reaction to the second 
test dose of PPD) was positive, and the toxoplasmin 
skin test was markedly positive. The methylene blue 
dye test was positive in a titer of 1:64, and the 
complement fixation test was positive at 1:10. The 
sedimentation rate was elevated to 30 mm., cor- 
rected (Wintrobe). General physical examination 
revealed no abnormalities. 

Course: Further dye tests during 1955 and 1956 
showed the methylene blue dye test titer to range 
between 1:64 and 1:256. In April, 1956, the titer rose 
to 1:1,024. During 1957 the titer remained fairly 
constant at 1:256 and results of the complement 
fixation tests were negative. 

The patient was treated with chloroquine during 
November and December, 1955, without effect on the 
ocular inflammation. Gradual clearing occurred by 
mid-January, 1956, but about this time a new lesion 
appeared just above the old one. This new focus 
gradually cleared, and in February, 1956, the patient 
had vision of 20/30 in the affected eye, and only 
one-plus flare and cells in the aqueous humor. 

The disease finally became quiescent and re- 
mained so until March, 1957, when a severe acute 
relapse occurred. The visual acuity in the left eye 
was reduced to hand movements, and three-plus cells 
and flare were seen in the aqueous humor. There 
were small white keratic precipitates. The patient 
was given Daraprim 75 mg. a day, sulfadiazine two 
gm. a day, and Meticorten 15 mg. a day. Fairly 
rapid improvement occurred, so that one month 
later the visual acuity was 20/70 and there was a 
plus-minus flare and cells in the anterior chamber. 
The vitreous continued to show about three-plus 
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cells and there was questionable activity in the 
chorioretinal lesion. 

Comment: This case illustrates the difficulties in- 
volved in the diagnosis of possible toxoplasmosis. 
The low initial dye test titer in this patient’s blood 
might have made the diagnosis of ocular toxoplas- 
mosis questionable. However, the increasing titer, 
development of a positive complement fixation test, 
and rapid response to Daraprim and sulfadiazine 
present strong evidence in favor of a toxoplasmic 
origin. 

Case 5 

M. S., aged 48 years, housewife. (1 am indebted 
to Dr. Dohrmann Pischel for permission to present 
the findings in this case. ) 

History: In May, 1951, the patient developed 
discomfort in the left eye, followed by congestion, 
blurring, and photophobia. This was treated, and 
over a period of six weeks it gradually cleared, 
but there was some residual blurring. In October, 
1951, there was a recurrence, persisting to March, 
1952, when we first saw the patient. Examination at 
that time showed that the right eye was entirely 
normal and that the left eye had 20/50 vision with 
one-plus congestion, three-plus cells and flare in the 
anterior chamber, two-plus fine anterior vitreous 
opacities, and a rather large, very indistinct area 
of yellowish chorioretinitis along the superior 
temporal vessels. The patient was treated with 
cortisone, diathermy, Ommnadin, and atropine, and 
the lesion gradually cleared. 

In October, 1952, there was a relapse. At this 
time a survey showed only a positive tuberculin test 
result in the first test dose of PPD. Results of 
toxoplasmin skin test and the methylene blue dye 
test were negative. The erythrocyte sedimentation 
rate (corrected) was 25 mm. ( Wintrobe), and the 
white blood count was 10,400 per cubic millimeter. 
An explanation for the elevated sedimentation rate 
was not found. It was recommended that a biopsy 
of a neck gland be obtained (not done), and that 
the patient be treated with streptomycin and para- 
aminosalicylic acid. This was done and the disease 
gradually quieted, but the patient was left with very 
blurred vision. Subsequent exacerbations and remis- 
sions occurred. 

We saw the patient again in February, 1957, 
because of continued relapses. She was hospitalized, 
and a complete survey was repeated. The skin tests 
still showed a positive tuberculin reaction and a 
positive reaction to brucellergin. The toxoplasmin 
skin test was negative. The sedimentation rate was 
normal. Physical examination and other laboratory 
studies failed to show any abnormality except the 
methylene blue dye test titer, which was now 1:256 
and arose to 1:1,024 a month later. During the next 
five months the dye test titers were 1:256. The com- 
plement fixation test remained negative. 

In August, 1957, the right eye was normal. The 
left eye had only light perception and the cornea 
was quite hazy because of epithelial edema and a 
massive deposition of large mutton-fat keratic pre- 
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Fig. 26 (Hogan). Acquired ocular toxoplasmosis, severe anterior inflammation 
with mutton-fat keratic precipitates. 


cipitates on the lower two thirds of the cornea 
(fig. 26). There were four-plus cells and flare in 
the anterior chamber, extensive posterior synechias, 
a number of nodules in the iris stroma, and cata- 
ractous changes in the lens. The vitreous and fundus 
could not be seen, although light projection was fairly 


Past history: In 1929, the patient had developed 
persistent diplopia. In 1934, she had had a left optic 


neuritis for two months with complete clearing. 
A recurrence of the neuritis occurred in 1948, and 
the vision was decreased for six weeks. She was 
told that it was possible that she had multiple 
sclerosis, but further symptoms of this disease have 
failed to develop. Other than several psoriatic 
lesions on her legs, she had always been healthy. 

Course: The accompanying graph (fig. 27) shows 
the course of the disease and the treatment insti- 
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Fig. 27 (Hogan). Case 5, acquired toxoplasmosis. 


~ 

© 

TREATMENT STREPTOMYCIN CORTISONE DARAPRIM =6METACORTEN 
: 


492 


tuted for this patient. The response to Daraprim 
and sulfadiazine and Meticorten was excellent, and 
at the present time only very low grade activity 
can be seen in the anterior segment. 

Comment: The reversal of a previously negative 
dye test to one which was positive is evidence of 
a toxoplasmic infection. The failure to respond to 
antituberculous drugs, and the fairly prompt re- 
sponse to sulfadiazine and Daraprim would tend 
to confirm our opinion that this is an example of 
ocular toxoplasmosis. 


THERAPY OF TOXOPLASMOSIS 


Early studies showed an in vitro and in 
vivo sensitivity of Toxoplasma to sulfona- 
mides and to some antimalarials. Subsequent 
clinical studies in humans with these drugs 
and chemicals were disappointing. Eyles and 
Coleman’ later showed that Toxoplasma in- 
fections in experimental animals were re- 
sponsive to combinations of sulfadiazine and 
pyrimethamine ( Daraprim), an antimalarial, 
and that these combinations were synergistic 
in their action. Ryan and co-workers” 
showed that these drugs were effective in 
human ocular toxoplasmosis. This was con- 
firmed by Perkins and co-workers.” 

Since the reports of Eyles, we have em- 
ployed these chemicals, individually and in 
combination, in a fairly large series of pa- 
tients. A number were given these medica- 
tions in appropriate doses for two to three 
weeks. The treatment was usually carried 
out for a five day period, with a two day rest, 
followed by another five day course. Blood 
and urine studies were made at weekly in- 
tervals to detect drug toxicity. Occasional 
patients seemed to show a response, but the 
results have been disappointing. An im- 
proved outcome seems to have been obtained 
recently by the addition of prednisone or 
prednisolone to the above regimen. It is im- 
possible to assess the results of such therapy 
in a large number of these patients because 
of the frequent uncertainty concerning the 
original diagnosis. 

In six patients with almost certain evi- 
dence of a toxoplasmic ocular inflammation, 
only one showed a response to therapy which 
could be considered due to the treatment. In 
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12 other patients, some with evidence of a 
late relapse of a congenital infection or with 
probable acquired ocular disease, only three 
gave prompt response to this therapy. It 
should be noted that one fairly definite case 
(Case 1) of acquired ocular toxoplasmosis 
reported in this paper failed to respond. It 
is not surprising that such chronic or long- 
standing cases should fail to respond to the 
medication, because the inflammatory exu- 
date and reaction to the inflammation might 
prevent access of the drug to the organisms. 
These therapeutic studies can be summed up 
by saying that the outcome often was disap- 


pointing. 
SUMMARY AND CONCLUSIONS 


1. The acute manifestations of congenital 
toxoplasmosis are well established and in- 
clude chorioretinitis, encephalomyelitis and 
visceral inflammation. 

2. Ocular toxoplasmosis may be over- 
looked in an apparently healthy child until 
attention is directed to the eyes by the de- 
velopment of a strabismus, by detection of 
amblyopia in one or both eyes during a rou- 
tine eye examination, or by the development 
of increased blurring due to a late relapse of 
the chorioretinal inflammation. 

3. Thirty-six cases of congenital ocular 
toxoplasmosis are reported. This study re- 
veals that less than 20 percent showed evi- 
dence of cerebral calcification which could be 
considered to be toxoplasmic; that the con- 
dition was unilateral in 30 percent of the 
patients ; that 33 percent of the patients had 
a late relapse of the congenital infection; 
and that 55 percent had a strabismus. 

4. Nine of these patients had positive re- 
sults of dye tests and negative results on skin 
tests, indicating that the skin test is less 
reliable for diagnosis than the dye test. 
Twenty-five percent had dye test titers in 
excess of 1:512, and about 36 percent had 
titers between 1:128 and 1:512. 

5. In addition to the 36 cases of congeni- 
tal toxoplasmosis, we have observed four 
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others with a late relapse of congenital toxo- 
plasmic infections. Toxoplasma was isolated 
from the enucleated eye of one of these pa- 
tients 20 years after birth. 

6. Ocular inflammation rarely occurs dur- 
ing the course of acute postnatally acquired 
systemic toxoplasmosis, although some cases 
have been reported. 

7. In uveitis cases, questionable enlarged 
lymph nodes should be excised for micro- 
scopic and cultural studies. 

8. The methylene blue dye tests on pa- 
tients with uveitis in various age groups 
showed 35 percent of the sera to be positive 
in a titer of 1:16 or higher. This can be 
compared to a 25-percent incidence in a mis- 
cellaneous group of nonuveitis cases. 

9. The correlation of results of the 
methylene blue dye test and the toxoplasmin 
test in 617 cases of uveitis revealed that in 
32 percent results of dye tests were positive 
and in 23 percent results of skin tests were 
positive. Forty-eight percent of patients with 
chorioretinitis reacted positively to dye tests 
and 36 percent reacted positively to skin 


tests. This can be compared with 25 percent 
and 18 percent of the normal population in 
this area. 

10. The various skin tests in 1,241 cases 
of uveitis and in a miscellaneous group dis- 
closed that approximately 40 percent of the 
patients with chorioretinitis and 18 percent 
of the patients with iridocyclitis had positive 
reactions to toxoplasmin tests. In this same 
group, 43 percent of those with chorioretini- 
tis and 23 percent of those with iridocyclitis 
had positive dye test titers. The percentage 
of incidence of positive dye and skin tests in 
the iridocyclitis group was the same as in the 
control group. 

11. In the cases studied there were five of 
acquired adult ocular toxoplasmosis. Two of 
these were associated with acute systemic 
infections. 

12. Daraprim and sulfadiazine therapy of 
acquired ocular toxoplasmosis was found to 
be disappointing, but further studies seem to 
be warranted. 

University of California Medical Center 

(22). 
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THE ADHESION OF THE LENS CAPSULE TO THE 
HYALOID MEMBRANE* 


AND ITS RELATION TO INTRACAPSULAR CATARACT EXTRACTION 


ALGERNON B. Reese, AND JosepH A. C. Wapswortn, M.D. 
New York 


A great deal of attention has been given 
to the role which the zonules play in fixing 
the lens. There is little in the literature on 
the part played by adhesions between the 
anterior hyaloid membrane and the capsule 
in securing the lens. 

Wieger' first described the occurrence of 
some degree of normal adhesion of the lens 
capsule to the hyaloid and gave it the name 
ligamentum hyaloideocapsulare. However, 
Duke-Elder* felt that this attachment is of 
little clinical importance. Goldsmith’ ob- 
served the adhesion of the hyaloid to the 
lens capsule, and Vail* in his excellent dis- 
cussion stated: “The posterior capsule of the 
lens is closely connected with the anterior 
surface of the vitreous through capillary 
attraction in the retrolental fossa, to adhe- 
sions formed by the ligamentum hyaloideo- 
capsulare, by embryonic fibers joining the 
posterior lens capsule to the anterior hya- 
loid, or by all three.” 

Vail® also states: 

The smooth, moist convex surface of the lens is 
im intimate contact with the smooth, moist concave 
surface of the anterior hyaloid membrane, in Ber- 
ger’s® retrolental space, the latter, however, being 
only potential. There is, therefore, capillary attrac- 
tion, which is strong. In addition, if the ligamentum 
hyaloideocapsulare of Wieger is an actual structure, 
and there is evidence that it is, then there is an 
actual adhesion between the posterior capsule of the 
lens and the hyaloid membrane. In addition, there 
is evidence that embryonic adhesions may also be 
present. Thus, a rough pull upon the lens can tear 
the anterior hyaloid membrane and produce char- 
acteristic holes, seen many times with the biomicro- 


scope after operation, and lead to herniation of 
vitreous mass into the anterior chamber. 


Our attention was directed to the adhe- 
sions between the capsule and the hyaloid at 


* Presented at the 93rd annual meeting of the 
American Ophthalmological Society, Hot Springs, 
Virginia, June, 1957. 


the time of operation on supposedly uncom- 
plicated cataracts. When such an “adhesion 
syndrome” was noted at the time of an ex- 
traction, we made it a practice to section the 
lens to see if we could detect any hyaloid 
elements which were adhering to the pos- 
terior capsule. Figures 1, 2, and 3 are ex- 


amples of the findings we encountered. Bel- — 


lows’ states that the presence of the pig- 
mented ring on the posterior lens surface is 
due to pigment in the patellar fossa after 
injury or inflammation. Its ring shape is due 
to the normal adhesion of the lens to the 
anterior hyaloid. 

After extracapsular extractions on three 
eyes in which the lens remained firmly ad- 
herent to the hyaloid, even when the zonules 
were obviously ruptured, there was noted 
postoperatively an opaque circle with a clear 
center on the face of the vitreous (fig. 4). 
This circle represents, in our opinion, firm 
adhesion between the capsule and the hyaloid 
at the site of the ligamentum hyaloideocap- 
sulare. 

In an attempt to determine the extent of 
the adhesion between the capsule and the 
hyaloid and its possible significance in cat- 
aract extraction, we performed extractions 
on 20 fresh eyes which we believed to be 
normal or at least normal for our purposes 
in the anterior sector." Among the 20 eyes 
available, nine had melanomas of the cho- 
roid. The other 11 were obtained at autopsy 
or because of an exenteration for an orbital 
new growth. In each eye the cornea was 
excised and the iris removed at its base, 
thereby exposing the lens and its zonular 
membrane. The lens was then grasped with 
Arruga forceps, and by gentle traction it 


was removed in its capsule. In 15 (75 per-. 


cent) of the eyes the zonular membrane rup- 
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Figs. 1 to 4 (Reese and Wadsworth). (1) This photomicrograph of an adherent lens removed in cap- 
sule shows a splitting of the posterior capsule (A) or a lamination of the hyaloid membrane adherent 
to the capsule. (2) An adherent lens removed in capsule shows a thickened posterior capsule (A). Scat- 
tered pigment granules are present. (3) An adherent lens removed in capsule shows a cellular deposit 
with pigment granules on the posterior capsule. There is also an irregularity in the thickness of the cap- 
sule. This patient had iritis a number of years previous to extraction. (4) An opaque circle with a clear 
center on the face of the vitreous representing adhesion between the capsule and the hyaloid at the site 
of the ligamentum hyaloideocapsulare. The sketch was made on the 14th day following an extracapsular 
extraction of a lens which was too firmly adherent to the hyaloid to permit an intracapsular extraction. 


tured, easily permitting the lens to be de- 
livered without evidence of any adhesion of 
it to the vitreous (fig. 5). In five (25 per- 
cent) of the eyes studied the hyaloid was so 
firmly adherent that it came forward with 
the lens after the zonular membrane was 
broken. When the capsule was peeled off, the 
hyaloid snapped back to its normal position. 
The various degrees of adhesion between the 
hyaloid and capsule are shown in Figures 6, 
7A, and 7B. When the adhesion was firm, 
the lens could be drawn far away from the 
globe before the hyaloid separated; and, in 
one instance, the adhesion was so firm that 
a round, punched-out hole was left in the 
hyaloid (fig. 8). 


It is possible that an adhesion of the. 


hyaloid and capsule may be fostered by a 


previous inflammation, and we have some 
evidence to support this. In Figures 3 and 4 
we see what seems to be evidence of se- 
quelae from a previous iridocyclitis. Fur- 
thermore, several times when extracting a 
cataract complicating a past iridocyclitis, we 
have noted firm adhesions between the cap- 
sule and the hyaloid; in one eye the adhe- 
sions were so firm that the two structures 
could not be separated. 

More often, though, the adhesion seems 
to be on a developmental basis. As the pri- 
mary vitreous and the tunica vasculosa lentis 
disappear with the development of the secon- 
dary vitreous, small remnants of the meso- 
dermal tissue may remain along the pos- 
terior capsule of the lens.* At about the same. 
time the zonular membrane (tertiary vitre- 


496 

P 
_ 
R 
4 


ADHESION OF LENS CAPSULE 497 


Figs. 5 to 8 (Reese and Wadsworth). (5) Experimental cataract extraction with lens delivered without 
evidence of adhesion to the hyaloid. (6) A drawing of an experimental cataract extraction demonstrating 
adhesion of the lens to the hyaloid. (7) Experimental cataract extraction showing adherence of the 
capsule to the hyaloid. (A) and (B) are different stages in the same extraction. (8) A punched-out 
round hole in the hyaloid following experimental extraction of an adherent lens. 


ous) develops from the ciliary epithelium 
and extends to encompass a portion of the 
lens capsule. At the junction where the sec- 
ondary vitreous and the zonular membrane 
meet there may be remnants of the meso- 
dermal tissue from the primary vitreous 
or tunica vasculosa lentis.*° Fusion of these 
three layers with the posterior lens capsule 
occurs at the ligamentum hyaloideocapsu- 
lare ( Eggers’ line ).'* We have not been able 
to detect, with the biomicroscope, adhesions 


between the two structures at the so-called 
ligamentum hyaloideocapsulare. Redslob™ 
believes that small fibers extend from the pos- 
terior lens capsule into the vitreous. 

An undue adherence of the hyaloid to the 
capsule may manifest itself in several ways 
at the time of the cataract extraction. First, 
the surgeon appreciates the presence of ad- 
hesions when the lens remains deep in the 
eye and does not show a tendency to come 
forward, either as a whole or at the equator 


> 
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below, if a tumbling is attempted. The lens 
tends to slip behind the posterior lip of the 
wound. When the zonules at the lens equa- 
tor below are obviously broken, the lens still 
will not tumble or present itself in the 
wound, or the lens hangs in the wound even 
with the equator presenting. When the lens 
is teased forward with the forceps, one can 
sometimes see the hyaloid peel off the pos- 
terior capsule of the lens. After the hyaloid 
finally becomes completely free of the cap- 
sule, one feels or sees the vitreous body sink 
back suddenly. If the adhesion is too strong 
to separate the two structures and one per- 
severes with forceps, the capsule may be 
broken or vitreous lost. Failure to appreciate 
the adhesion between these two structures at 
the time of extraction is one important cause 
of capsule rupture or vitreous loss. 

The adhesion between the posterior cap- 
sule and the hyaloid probably causes the 
pull on the lens at the time of the extraction 
to be transmitted to the base of the vitreous 
which is adherent to the periphery of the re- 
tina. This may be a factor in producing re- 
tinal detachment following cataract extrac- 
tion. 

When this adhesion syndrome is appreci- 
ated, it is sometimes possible to tease the 
two structures apart by wedging a spoon 
between the hyaloid and the capsule with 
the cornea intervening. 
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The difficulty of separating the adhesion 
between the two structures with forceps is 
that the lens cannot be adequately everted 
without so stretching the capsule that it rup- 
tures. This can be obviated by the use of an 
erisophake. We believe the erisophake has 
particular virtues in combating this adhesion 
syndrome. The instrument can be rotated so 
that the lens can be gradually, and if neces- 
sary completely, everted and in this way 
gradually peeled away from the hyaloid 
membrane. Even when the lens lies in the 
wound and is practically delivered, the last 
remaining adhesions between capsule and 
hyaloid may be sufficiently strong to tear a 
hole in the hyaloid if delivery is done pre- 
cipitously. 

Vannas"* found that percent of eyes 
on which intracapsular extractions without 
vitreous loss had been done showed a tear 
in the hyaloid membrane immediately fol- 
lowing the operation. These were probably 
rents caused by firm adhesion of the liga- 
mentum hyaloideocapsulare. 


SUMMARY 


Evidence is presented that an adherence 
between the posterior lens capsule and the 
anterior hyaloid occurs sufficiently in degree 
and frequency to be reckoned with in per- 
forming an intracapsular cataract extraction. 

73 East 71st Street (21). 
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AQUEOUS HUMOR DYNAMICS* 


THE EFFECT OF PENTOLINIUM (ANSOLYSEN ) ON NORMAL HUMAN EYES 


Anti H. A. TARKKANEN, M.D., anp Bernarp Becker, M.D. 
Saint Louis, Missouri 


INTRODUCTION 


The purpose of this paper is to report the 
failure of a ganglionic blocking agent, 
pentolinium (Ansolysen), to alter aqueous 
humor dynamics in normal human eyes. 


METHOD 


The patients selected were young, healthy 
subjects without eye pathology. Their aver- 
age age was 20.6 years. On the control day 
one or two tonograms without medication 
were obtained in order to train the patients 
for the procedure. At least two days later 
Goldmann applanation tonometry and con- 
trol tonographic tracings were carried out. 
The patients were given 20 mg. of Ansolysen 
by mouth and approximately one and a half 
hours later the applanation readings and 
tonography were repeated in identical fash- 
ion. The right eye was always examined 
first. 

Tonography was performed with a Muel- 
ler electronic tonometer linked to a Leeds 
and Northrup Model B Speedomax Re- 
corder. 

For estimation of intraocular pressure 
(P,.) and outflow facility (C) values Fried- 
enwald’s 1955 calibration tables were used 
with suitable corrections." Aqueous flow 


*From the Department of Ophthalmology and 
the Oscar Johnson Institute, Washington Univer- 
sity School of Medicine. Presented in part at the 
Midwest Section of the Association for Research 
in Ophthalmology, Saint Louis, Missouri, April 19, 
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rates (F) were calculated from the equa- 
tion F = C (P,—10). To obtain scleral 
rigidity values the applanation readings and 
Schigtz hand tonometer measurements with 
a 5.5 gm. weight were compared and plotted 
on Friedenwald’s nomogram. 


RESULTS 


The results of the effects of Ansolysen 
administration are summarized in Table 1. 
No significant changes in intraocular pres- 
sure, rate of aqueous flow, or scleral rigidity 
coefficient were found. Ansolysen did not 
block the “ophthalmotonic consensual reac- 
tion,” that is, the difference in opening pres- 
sure between the first and the second eye 
induced by tonography. 

Similar experiments conducted without in- 
tervening medication were used to evaluate 
the effects of repeated tonography on normal 
human eyes. The results are summarized in 
Table 2. In these studies tonography was 
found to be remarkably reproducible. The 
figures resembled those in the Ansolysen ex- 
periments. The magnitude of the “ophthal- 
motonic consensual reaction” was about the 
same as observed by others.* * 


DISCUSSION 


The effects of Ansolysen on experimen- 
tal animals have been studied previously. 
Dev Paul and Leopold* reported that 10 to 20 
mg. of Ansolysen caused a transient fall in 
intraocular pressure in rabbits. Barany® gave 
rabbits twice as much Ansolysen and found 
no change in outflow resistance. In rabbit 
tonographic studies Becker and Constant* 
noted no changes in intraocular pressure or 
outflow facility. 

In glaucomatous human eyes, Hexame- 
thonium, another ganglionic blocking agent, 
is said to cause no change in outflow facility, 
but a transient decline in intraocular pres- 
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TABLE 1 
EFFECT OF ANSOLYSEN 20 MG. ON THE AQUEOUS HUMOR DYNAMICS IN 30 NORMAL HUMAN EYES* 


— 


Control 


Intraocular pressure 
(Applanation ssnametric pressures ) 


Rate of aqueous flow (F) 
Scleral rigidity coefficient (E) 


thalmotonic consensual reaction 


14.9+2.12 mm.Hg 


1.69+0.91 wl 
0.0211 +0.0059 
1.60+1.22 mm.Hg 


13.9+2.12 mm.Hg 


1.56+0.88 yl 
0.0216 +0.0039 
1.26+1.45 mm.Hg 


* All values expressed as mean + standard deviation. 


» Pressure difference between first and second eye subjected to tonography. 


TABLE 2 


TONOGRAPHY IN NORMAL HUMAN EYES WITHOUT MEDICATION* 


- - - -— 


Re ated Tonogra 


Intraocular pressure (P») 14.35 +3.0 mm.Hg 13.45 +3.6 mm. Hg 
Rate of aqueous flow (F ) 1.12+0.69 yl 1.00 +0 .63 yl 
Ophthalmotonic consensual reaction (+P) 1.45+1.70 mm.Hg 1.22+1.82 mm.Hg 


* All values expressed as mean + standard deviation. 


» Pressure difference between first and second eye subjected to tonography. 


sure.” * This was attributed to a decrease in 
aqueous formation. Iwata® found Ansolysen 
to cause a transient fall in intraocular pres- 
sure. With Ansolysen, Rosen” found differ- 
ences in glaucomatous eyes before and after 
the administration of miotics. In untreated 
eyes the inhibition of rate of flow appeared 
to be less, and the outflow facility did not 
change appreciably. 

In nonglaucomatous human eyes Ansoly- 
sen is reported not to effect the intraocular 
pressure.*' In a series of patients treated 
with the ganglionic blocking agents, Ansoly- 
sen and mecamylaminhydrochloride ( Meva- 
sine), for their blood pressure, Linnér* 
noted no differences in intraocular pressure 
and outflow facility. Furthermore, in this 
series ganglionic blocking agents were not 
found to block the “ophthalmotonic consen- 
sual reaction” induced by tonography. How- 
ever, Rosen’ ** reported an inhibition of 
aqueous flow up to 77 percent following 
Ansolysen administration to patients with 
normal eyes. The large fall in secretion was 
almost fully compensated by a decrease in 


the facility of outflow and pressure changes 
were small. In Rosen's series Ansolysen 
also inhibited the “ophthalmotonic consen- 
sual reaction” so that the pressure difference 
between the first and second eye after Anso- 
lysen was consistently less than before ther- 
apy and even became negative. In the pres- 
ent study the findings of Rosen could not be 
confirmed. 


SUMMARY 


The effects of pentolinium (Ansolysen) 
on aqueous humor dynamics were studied 
by means of tonography and the Goldmann 
applanation tonometer. Twenty mg. of An- 
solysen, given by mouth to young, healthy 
subjects, did not have any significant effects 
on the intraocular pressure, rate of aqueous 
flow, and scleral rigidity, nor did it block 
the “ophthalmotonic consensual reaction” 
induced by tonography. In trained subjects, 
repeated tonography proved remarkably re- 
producible. 


640 South Kingshighway (10). 
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Ansolvsen 


45: 196, 1958. 
2. Stone, H. H.: Quoted by Linnér.* 
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PRIMARY TUMORS OF THE ORBIT 


WITH CASE REPORTS 


Virco. A. Beverman, M.D. 
Portsmouth, Virginia 
AND 
Georce L. Tapor, M.D. 
San Diego, California 


Prithary tumors of the orbit comprise a 
heterogeneous group of lesions which are 
encountered quite rarely by the average 
practicing ophthalmologist. This report ts 
concerned primarily with experiences in 
treating a consecutive series of cases at the 
U. S. Naval Hospital, San Diego, California, 
over a five-year period. Only those cases 
which came to surgery are included. The 
incidence was one in every 15,581 clinic 
visits. It is not the intent of this paper to 
review the literature comprehensively, but 
to refer only to certain pertinent sources 
primarily pertaining to the surgical treat- 
ment. 

When the ophthalmic surgeon is confron- 
ted with a patient exhibiting proptosis, and 
more particularly when it is unilateral, the 


diagnostic workup and observation period 
will usually be quite extensive and pro- 
longed. The diagnosis by clinical methods is 
frequently impossible. The usual signs and 
symptoms are more general rather than spe- 
cific, and there is much overlapping among 
the broad etiologic categories; namely, in- 
flammatory, vascular, endocrine, and neo- 
plastic. Duke-Elder’ states that inaptitude 
with clinical methods is partially compen- 
sated by the fact that once a tumor mass is 
felt it should be attacked surgically. There- 
fore, after a complete diagnostic workup 
and an adequate observation period, surgical 
exploration is usually indicated. 

Reese, Benedict, Davis, Kronlein, and 
others** have delineated specific approaches 
to the orbital tissues. These are well know 
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to all and should be adapted to each indi- 
vidual case depending on the findings, par- 
ticularly the location of the tumor within the 
orbit. The very important question of when 
surgery should be done must be answered. 
Reese* has advocated certain criteria which 
we found to be most useful. They are par- 
tially summarized as follows: 


Proptosis with a palpable mass 
1. Mass well defined—appropriate sur- 


gery 
2. Mass ill defined—modified Kronlein 


approach of Reese 
Proptosis without a palpable mass 


1. Visual function impaired—modified 
Kronlein 

2. Retinal striae present—modified Krén- 
lein 


3. No pertinent findings—temporize and 
observe 


Definitive treatment must await the re- 
port of the histopathology. The proper sur- 
gical approach will give us that and many 
times result in a cure by simple excision of 
the tumor mass. If a well-defined, encapsu- 
lated tumor mass is found, complete excision 
is indicated. When the mass is ill defined, 
friable, or invasive, a biopsy should be taken 
and additional measures instituted as dic- 
tated by the cell type. 

As found by Reese,’ 90 percent of pri- 
mary orbital tumors fall into eight patho- 
logic groups. These are, in order of fre- 
quency: hemangioma, dermoid cyst, lymph- 
omatous tumors, pseudotumor, meningioma, 
glioma of the optic nerve, mixed tumor of 
the lacrimal gland, and peripheral nerve 
tumors. In the large series reported by In- 
galls,° there are some slight variations with 
retinoblastoma taking the place of glioma 
of the optic nerve. This is probably ex- 
plained by the unusual age group in his 
cases. In our experience with seven consecu- 
tive cases, five of these categories were rep- 
resented, one of them twice. One case, cyst 
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of the lacrimal gland, fell into a less fre- 


quent category. 

The usual signs and symptoms are ade- 
quately discussed in standard texts and other 
sources. Repetition in this paper would serve 


no useful purpose. 


CASE REPORTS 


Case 1 (Hospital No. 353826) 

K. L. G., a man, aged 59 years, was first admitted 
on February 10, 1948, with a swelling of the right 
upper lid. Visual acuity was 20/20, O.U., corrected. 
The left eye was completely normal. The right 
globe was normal but displaced down and in. Hertel 
readings were: O.D., 30 mm.; O.S., 14 mm. X-ray 
films showed a soft tissue density of the right su- 
perior orbit. Visual fields (3/330 and 1/1,100 white) 
were normal. Workup was otherwise normal or 
negative. Through a lateral superior lid approach 
two contiguous and encapsulated tumors were re- 
moved. The histopathology was that of a mixed 
tumor of the lacrimal gland. Three and a half years 
later on November 16, 1951, there was no evidence 
of recurrence. 

He was readmitted on August 29, 1954, having 
noticed a recurrent proptosis of the right eye for 
eight months without pain. General physical exami- 
nation was again negative. A bone survey was re- 
ported as negative. Visual acuity was: O.D., 20/50; 
O.S., 20/20, corrected. Hertel readings were: O.D., 
20 mm.; O.S. 14 mm. A small, hard, nontender 
mass was felt in the region of the right lacrimal 
fossa. The left eye was completely normal. The 
right fundus showed a beginning senile macular 
degeneration. The previous sections upon review 
were thought to be more consistent with a neuro- 
fibrosarcoma. Biopsy tissue obtained through a 
superior lid approach yielded only normal lacrimal 
gland tissue. 

Utilizing a classical Kronlein approach the orbit 
was exposed and the tumor mass was found to be 
adherent to the periorbita. Tissue obtained at this 
time appeared to be consistent with a recurrent 
mixed tumor. It was not disturbed further. How- 
ever, two days later, after discussion with the pa- 
tient, an exenteration was carried out and the orbit 
was lined with a split-thickness primary skin graft. 
The graft took very well and only had to be re- 
inforced on the floor with a few pinch grafts. 

This patient subsequently developed supra- 
clavicular node which proved to be carci a of the 
thyroid. At the same time a small lytic lesion of 
the right third rib was seen on X-ray examination, 
which on review was faintly discernible in the pre- 
vious films. This was biopsied and histologically 
proved to be tumor tissue similar to the exenterated 
specimen. 

Pathology. All tissues were studied by many 
pathologists. The Armed Forces Institute of Path- 
ology solicited the opinion of several outstanding 


Fig. 1 (Beuerman and Tabor). Mixed tumor of 
lacrimal gland. Original specimen in 1948. 


Fig. 2 (Beuerman and Tabor). Recurrent mixed 
tumor lacrimal gland removed in 1954. 
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pathologists, the majority of whom considered it a 
sarcoma, unclassified. Dr. Lorenz Zimmerman of 
the Armed Forces Institute of Pathology was of 
the opinion that the original and recurrent tumors 
in this case represented mixed tumor of lacrimal 
gland origin (fig. 1). 

In Figure 1 we see an appearance of epithelial- 
like structures and a relative frequency of small 
capillaries. There are however areas where the con- 
densation of round cells appears almost like epi- 
thelial cords. These cordlike structures are sparsely 
interspersed in a matrix of myxomatous looking 
connective tissue. In Figure 2 we see a relative in- 
crease in cellularity of the tissue with some round 
and some spindle looking cells with a decreased 
frequency of small capillary structures. The inter- 
vening connective tissue still appears myxomatous 
and no definite epithelial or cordlike structures are 
seen. 

Diagnosis. Mixed tumor of the lacrimal gland 
(?). 

Comment. This case probably represents a mixed 
tumor which was recurrent six years after the pri- 
mary excision and had, in fact, already metastasized. 
It illustrates well the very useful Krénleim approach 
and its modifications and the false sense of security 
for both surgeon and patient when the tumor is 
treated by local excision. It is interesting that this 
patient had a concurrent and separate carcinoma of 
the thyroid with node involvement on the opposite 
side. It also demonstrates difficulties encountered 
sometimes in properly classifying recurrent neo- 
plastic disease of the lacrimal gland. 


Case 2 (Hospital No. 465298) 


R. R., a girl, aged five years, entered the hospital 
on October 12, 1952, because the parents had noted 
a loss of vision in the left eye for at least a month. 
General physical examination was within normal 
limits. Visual acuity was: O.D., 20/20 “E” chart; 
O.S., no light perception. The right eye was com- 
pletely normal. Hertel readings were: O.D., 12 mm., 
O.S., 13 mm. The pupillary reactions were those of 
a blind left eye. The disc was elevated three diopters 
with slightly blurred margins and a dirty, grayish- 
white discoloration. There was increased orbital 
resistance on the left to global pressure. X-ray 
films revealed a markedly enlarged left optic fora- 
men. Neurologic examination, including electro- 
encephalogram, was otherwise noncontributory. 

At craniotomy, using the transfrontal approach, 
the neurosurgeon found the left optic nerve to be 
quite enlarged from one mm. behind the globe to 
within three mm. of the chiasm. This whole seg- 
ment was removed en masse. Sections revealed tu- 
mor infiltration in the distal cut end of the nerve, 
and the left eye was subsequently enucleated. Ex- 
amination in April, 1956, revealed no evidence of 
recurrence. 

Pathology. The histologic pathology revealed a 
marked diffuse proliferation of astrocytes, oligoden- 
drocytes, and of arachnoid cells. The pia arachnoid 
cells projected into the thickened mass. The pro- 


Fig. 3 (Beuerman and Tabor). Glioma of 
optic nerve. 


liferating cells showed mild variation in size, shape, 
and staining reaction, and the nuclei were hyper- 
chromatic. Frequent cytoid bodies were seen. There 
was an occasional small calcium deposit in the 
arachnoid (fig. 3). 

Diagnosis. Glioma of the optic nerve. 

Comment. This case represents the classical type 
of true glioma of the optic nerve found im the first 
decade of life. There was early monocular loss of 
vision, slight proptosis, papilledema, and enlarge- 
ment of the optic foramen. The hyperplastic re- 
sponse of the overlying arachnoid to the glial tumor 
was also typical. No recurrence is anticipated. These 
tumors are benign or show a low-grade malignancy. 
The transfrontal approach was mandatory due to 
the extension of the tumor into the canalicular por- 
tion of the optic nerve. A Krdénlein procedure 
would have been entirely inadequate. The surgical 
approach must be carefully planned‘and executed 
in each individual case of orbital tumor. The origin 
of this tumor cannot be stated with certainty ; how- 
ever, it involved the full orbital portion of the 
optic nerve and only part of the intracranial portion, 
therefore it is presumed to have been either orbital 
or canalicular in origin. 


Case 3 (Hospital No. 477665) 


J. P., a man, aged 34 years, was admitted on No- 
vember 4, 1953, complaining of a large swelling in 
the left upper lid which obscured vision. It had been 
present for 10 years with a slow, progressive en- 
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largement. There was no history of trauma or in- 
flammation. 

General physical examination was normal. Visual 
acuity was 20/20, O.U. The right eye was normal 
throughout. The left globe was normal. The left 
upper lid was markedly enlarged by a thin-walled, 
translucent cystic mass which seemed to be attached 
laterally and had developed subconjunctivally into 
the upper lid. The cyst transilluminated well. Rou- 
tine laboratory studies and blood Kahn, as well as 
X-ray studies of the chest and orbit, were normal 
or negative. Schirmer test indicated normal lacrimal 
fluid production. The cyst was removed from the 
region of the lacrimal gland through a conjunctival 
approach. The postoperative course was uneventful. 

Pathology. The sections revealed a partially col- 
lapsed cystic structure with a well defined epithelial 
lining composed of cuboidal cells. Scattered about 
within the cyst were several nests of glandular tis- 
sue arranged in acinar fashion similar to normal 
lacrimal gland (fig. 4). 

Diagnosis. Cyst of the lacrimal gland. 

Comments. Cysts of the lacrimal gland, although 
not neoplastic, fulfill the requirements of an orbital 
tumor because they are posterior to the orbital 
septum. In Duke-Elder’ one gains the impression 
that these cysts usually grow posteriorly into the 
orbit. In this case it extended anteriorly and de- 
veloped subconjunctivally into the lid. 


Case 4 (Hospital No. 501620) 


F. L. F., a man, aged 21 years, entered the hos- 
pital on October 2, 1954, complaining of a mass in 


Fig. 4 (Beuerman and Tabor). Cyst of lacrimal 
gland, showing collapsed cyst walls with lacrimal 
gland tissue in the wall, 
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the medial aspect of the right upper orbit of six 
months’ duration. General physical examination was 
within normal limits. Visual acuity was 20/20, O.U. 
The left eye was completely normal. The right eye 
was normal except for a slight lateral displacement 
without proptosis. Deep palpation revealed a smooth, 
nontender, rounded mass in the medial portion of 
the right orbit. It was semifluctuant. Routine labo- 
ratory studies and X-ray films of the skull, chest, 
optic foramina, and sinuses were normal or nega- 
tive. Ear, nose, and throat examination revealed no 
sinus disease. Visual fields (3/330 and 1/1,000 
white) were normal. Through a superior, medial 
transconjunctival incision a smooth tumor mass was 
found outside the muscle cone and attached by a 
broad fibrous band to the medial wall of the orbit. 
It was removed by sharp and blunt dissection. The 
postoperative course was uneventful. 

Pathology. Sections revealed a cystic structure 
lined by squamous epithelium and surrounded by 
fibrous connective tissue. A fairly large number of 
sebaceous glands were present in the cyst wall. 
Large numbers of chronic inflammatory cells and 
small areas of old hemorrhage were also noted 
(fig. 5). 

Diagnosis. Dermoid cyst. 

Comment. This case was ideally treated by sur- 
gery, utilizing a transconjunctival approach. At 
surgery needle aspiration showed a very thick 
sebaceous type of material and confirmed the clini- 
cal impression of dermoid cyst. The broad, fibrous 
attachment to an adjacent osseous structure is quite 
characteristic of dermoid cysts. Aspiration biopsy 
is no substitute for adequate surgery in any orbital 
tumor. This procedure should not be used unless the 


Fig. 5 (Beuerman and Tabor). Dermoid cyst. Note 
the epithelial lining with adjacent sweat glands. 


surgeon is prepared to do whatever major surgical 
procedure is indicated at the same time. 


Case 5 ( Hospital No. 517167) 


K. G. R., a 34-year-old woman, was admitted 
May 9, 1955, complaining of a gradually increasing 
mass in the left orbit for one year and double vision 
on upward gaze for six months. General physical 
examination was essentially within normal limits. 
Visual acuity was: O.D., 20/20; O.S., 20/20, cor- 
rected. The right eye was completely normal. The 
left fundus revealed mild blurring and hyperemia 
of the disc, but no hemorrhages, exudates, or meas- 
urable elevation. Hertel readings were: O.D., 12 
mm.; O.S., 14 mm. Palpation of the left superior 
orbit revealed a deep tumor mass, the anterior pro- 
jection of which was slightly irregular, nontender, 
and semifirm. The left eye was displaced downward 
and out and showed moderately limited supraduc- 
tion. 

Routine laboratory studies and X-ray films of 
the skull, optic foramina, chest, and sinuses were 
normal or negative. There was no evidence of sinus 
disease. Visual fields (3/330 and 1/1,000 white) 
were normal. There was a right hypertropia of 
about 30 prism diopters in upward gaze. 

Utilizing a Benedict brow approach an encapsu- 
lated, slightly irregular tumor mass was found lo- 
cated between the periorbita and levator which ex- 
tended to the apex of the orbit from the orbital 
septum. It was removed by blunt and sharp dissec- 
tion. The postoperative course was uneventful. As 
soon as the postoperative reaction had subsided, duc- 
tions and versions were full and no diplopia could be 
elicited in the six cardinal directions with a red 
glass. 

Pathology. Grossly, the cut section showed a 
yellowish mottled appearance with scattered ir- 
regular gray areas. It was fairly friable and of a 
fibrous consistency in the gray areas. Micropathol- 
ogy revealed a cellular tissue with palisading of 
spindle-shaped cells showing a tendency to form ir- 
regular whorled structures known as Verocay 
bodies. There was a thin envelope of fibrous tissue 
around the periphery suggestive of a_ capsule 
(fig. 6). 

Diagnosis. Neurilemmoma, left orbit. 

Comment. The Benedict brow approach was ideal 
for this case and gave fairly adequate exposure. 
The tumor, however, extended to the apex of the 
orbit and had to be removed primarily by blunt dis- 
section. When the obstacle to binocular vision in 
upward gaze was removed, binocularity returned 
fairly promptly. The depressed position of the eye 
with a slightly sunken appearance of the upper lid 
persisted for six months. 


Case 6 (Hospital No. 532490) 


G. T. C., a man, aged 21 years, entered the hos- 
pital on December 1, 1955. There was a history of 
trauma to the left eye six weeks previously with 
the slow development of a delayed proptosis. How- 


Fig. 6 ( Beverman and Tabor). Neurilemmoma, left 
orbit. Note the palisading spindle cells. 


ever, an identification photo two months before the 
trauma showed a definite increased prominence of 
the left eye. 

General physical examination was within normal 
limits. Visual acuity was 20/20, O.U. The right eye 
and orbit were negative. The left eye was proptosed 
forward without displacement with some dilatation 
of the inferotemporal conjunctival vessels. Hertel 
readings were: O.D., 23 mm.; O.S., 32 mm. A 
firm, nontender mass could be felt on deep palpa- 
tion through the left upper lid. Duction movements 
of the left eye were moderately but equally limited 
in all directions. Skull X-ray films, including optic 
foramina, revealed some osteoporosis of the left 
orbital roof. 

The following examinations were normal or nega- 
tive: Chest X-ray, EEG, blood count, urinalysis, 
blood Kahn, sinus films, arteriogram, and visual 
fields (3/330 and 1/1,000 white). There was no 
evidence of sinus disease. 

A biopsy was taken from a tumor mass within 
the muscle cone through a transconjunctival inci- 
sion. The histopathology revealed chronic granula- 
tion tissue with old hemorrhage. A trial of procaine 
penicillin, 300,000 units daily, for 10 days did not 
reduce the mass or the Hertel readings. X-ray 
therapy was considered, but was rejected by the 
therapist due to the uncertain nature of the tumor 
mass. 

After an observation period of three months with 
the findings remaining the same, a surgical removal 
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was effected utilizing the Benedict brow approach. 
A tumor mass 3.0 by 1.5 by 1.5 cm. was removed 
from the muscle cone. It extended from behind the 
globe to the apex of the orbit and was thinly en- 
capsulated. It shelled out easily by blunt dissection. 
Hemorrhage was minimal. 

When the postoperative reaction subsided, there 
was complete inability to elevate the left eye. The 
Hertel readings returned to 23 mm., O.U. After 
pontocainizing the conjunctiva the left eye could 
not be forcibly elevated with a forceps. 

On August 14, 1956, five months after removal 
of the tumor, the left superior rectus was explored 
and found to be adherent to the globe from its in- 
sertion to the optic nerve. This was the location of 
the excised tumor mass. After freeing the ad- 
hesions as far posteriorly as possible the left su- 
perior rectus was resected five mm. and the left 
inferior rectus recessed four mm. Following this 
procedure the patient demonstrated binocular single 
vision in the entire lower fields of gaze and for 
about 25 degrees in upward gaze. , 

Pathology. Histopathology revealed hyalinized 
cicatricial tissue with some deposits of hemosiderin. 
There were collections of round cells, plasma cells, 
aml lymphocytes but no true lymph follicles. A 
small number of thick-walled medium-sized blood 
vessels were seen in the fibrous stroma. There was 
a thin fibrous capsule (fig. 7). 

Diagnosis. Pseudotumor. 

Comment. This case presented primarily a pal- 
pable mass with marked proptosis. The latter was 
sO prominent that after an adequate period of tem- 
porizing surgery was undertaken. The Benedict 
approach gave a barely adequate exposure, but no 
hemorrhage was encountered to explain subsequent 
events. The adhesions to the superior portion of the 
globe constituted an unusual complication. It is 


Fig. 7 (Beuerman and Tabor). Pseudotumor of 
left orbit. 
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Fig. 8 (Beuerman and Tabor). Neurilemmoma, 
right orbit. There is a slight tendency toward 
palisading with a focus of calcification. 


possible that the use of systemic cortisone or jelfilm 
might have minimized or prevented this complica- 
tion. Pseudotumor is the cross every ophthalmolo- 
gist must bear in the differential diagnosis of or- 
bital tumors. 


Case 7 ( Hospital No. 554854) 

R. W., a man, aged 17 years, entered the hos- 
pital September 13, 1956. History revealed a fist 
blow to the right eye four yedrs previously follow- 
ing which the eye became gradually more prominent 
without visual disturbance. General physical ex- 
amination was essentially within normal limits. 
Visual acuity was 20/20, O.U. The left eye was 
completely normal. The right eye was normal ex- 
cept for a slight proptosis without displacement. 
Hertel readings were: O.D., 25 mm.; O.S., 18 mm. 

The following examinations were negative or 
normal: X-ray films of skull, optic foramina, si- 
nuses, chest, blood Kahn, routine laboratory studies, 
and visual fields (3/330 and 1/1,000 white). 

A firm, nontender mass could be felt on deep 
palpation at the lower outer angle of the right 
orbit. The right orbit was explored using the Reese 
modification of the Kronlein approach and an 
elongated, smooth, firm, encapsulated tumor mass 
was removed from the infratemporal region of the 


orbit. It was outside the muscle cone. Postoperative 
course was uneventful. Hertel readings returned to 
18 mm., O.U., and visual acuity remained 20/20, 
0.U. 

Pathology. Grossly the specimen was thinly en- 
capsulated with a slightly irregular surface. Areas 
of yellowish ‘tissue were interspersed in a back- 
ground of darker, grayish tissue. Histopathology 
revealed a moderately dense collagenous tissue with 
whorls and strands of spindle cells. There was a 
suggestion of palisading with numerous blood ves- 
sels and small! foci of calcification. At the periphery 
of the tumor and in the extracapsular tissue were 
numerous small rounded structures resembling nerve 
bundles (fig. 8). 

Diagnosis. Neurilemmoma, right orbit. 

Comment. This case was ideal for the Reese 
modification of the Krdénlein approach. Grossly 
neurilemmomas present a characteristic mottled yel- 
lowish and grayish appearance and have a slightly 
irregular feel when palpated. They are usually 
solitary, benign, and well encapsulated. Their re- 
moval presents no major problem when the proper 
surgical route is chosen. Neurilemmomas do not 
recur if completely excised. 


SUMMARY AND CONCLUSIONS 


Seven consecutive cases of primary tumor 
of the orbit which came to surgery during a 
five-year period have been presented in de- 
tail. Emphasis has been placed on the surgi- 
cal approach. 

Diagnosis by clinical methods is fre- 
quently impossible, the final answer being 
determined by the histopathology. The pe- 
riod of observation and study is usually 
long and extensive. 

Primary orbital tumors are separated into 
four broad etiologic categories: inflamma- 
tory, vascular, endocrine, and neoplastic. Six 
of our cases were neoplastic and one inflam- 
matory. 

Ninety percent of all primary tumors of 
the orbit fall into the following pathologic 
groups. They are in order of frequency: 
hemangioma, dermoid cyst, lymphomatous 
tumors, pseudotumor, meningioma, glioma 
of the optic nerve, mixed tumor of the lacri- 
mal gland, and peripheral nerve tumors. 
Five of these groups were represented in 
our series. The two cases of neurilemmoma 
and the absence of the commonest orbital 
tumor, hemangioma, make our series some- 
what unusual. Our one case of cyst of the 
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lacrimal gland does not come under the 
eight common types. 

The Benedict brow approach and the 
Reese modification of the Kroénlein proce- 
dure are preferred when the tumor is con- 
fined to the posterior orbit. The transfrontal 
approach by a neurosurgeon is mandatory 
if it is anticipated that the tumor has ex- 
tended into the optic canal or cranial cavity. 
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Direct approach through the conjunctiva or 
skin of the eyelid may be utilized when the 
tumor is confined to the anterior orbit. 

The surgeon should be prepared to per- 
form a major surgical procedure with a view 
to. complete excision of the tumor mass at 
the time of biopsy. 

U. S. Naval Hospital. 

1029 Bank of America Building. 
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A CLINICAL AND PATHOLOGIC STUDY OF EXFOLIATION 
OF THE LENS CAPSULE* 


Harotp GirrorD, Jr., M.D. 
Omaha, Nebraska 


This study was initiated after a discussion 
of Georgiana Dvorak-Theobald’s paper on 
“Pseudoexfoliation of the lens capsule” at 
the American Ophthalmological Society 
meeting in 1953. At that time I showed some 
slides from two cases which were similar to 
hers, and I felt that the material found on 
the anterior capsule and in the posterior 
chamber was definitely an addition to the 
capsule and not a true exfoliation as such. 
I had difficulty in correlating the clinical pic- 
ture, which appeared to be definitely an ex- 
foliative process, with the pathologic picture, 
in which the material seemed to be built up 
from some material other than the capsule. 
At that time I felt this could be some prod- 
uct of deterioration from hemorrhage, which 
was present in one of my cases. Dr. Theo- 
bald’ felt that this was not true, since none 


* From the Department of Ophthalmology, Col- 
lege of Medicine, University of Nebraska. Pre- 
sented at the 93rd annual meeting of the American 
Ophthalmological Society, Hot Springs, Virginia, 
June, 1957. 


of the eyes she presented showed any evi- 
dence of hemorrhage. In her paper she did 
distinguish between the glassblower’s type of 
exfoliation and the senile type which she 
called pseudoexfoliation. She felt that it was 
not a true exfoliative process, but a process 
of deposition as suggested by Busacca.? At 
that time I agreed with her. The present 
clinical and pathologic investigations have 
caused me to alter my opinion in regard to 
the nature and manner of the appearance of 
this exfoliative material. The evidence is still 
not absolutely clear for one or the other of 
these opinions, and perhaps there is evi- 
dence that both processes are occurring at 
the same time. 

The material I would like to present is a 
clinical study of 62 patients with exfoliation 
of the lens capsule. Some of these patients 
have been followed for several years, and it 
is now possible to present some drawings 
and photographs of what I believe are the 
earliest changes in this syndrome. | hope that 
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by studies of these and further photographs 
the entire development may be demonstrated. 
At present our knowledge is based on bits of 
evidence gleaned from different cases; no 
one case has been followed from the begin- 
ning to the final development. Exfoliation is 
a slow process, and the development of glau- 
coma, which I feel is definitely associated 
with this process, is an even slower process. 
Along with the clinical and photographic eyi- 
dence, I would like to present some patho- 
logic evidence based on a different technique 
for staining the lens capsule. This shows 
that the capsule is definitely made up of a 
cuticular and.a zonular component, and that 
the cuticular component along with the ger- 
minal epithelium definitely does not enter into 
this particular syndrome. The zonular com- 
ponent, however, seems to have a very defi- 
nite part to play, which will be shown later. 
The clinical appearance of this condition 
is now generally recognized, and it is us- 
ually called senile exfoliation of the lens 
capsule to differentiate it from the so-called 
glassblower’s type of exfoliation. The cases 
here reported are of the senile exfoliative 
type and show that there is a great deal of 
variety in the actual appearance of these 
cases, not only when they are first seen but 
also in the course of development. The length 
of time from the beginning to the end of one 
case has not yet been determined, but it is 
my impression that this is a matter of 10 to 
20 years rather than three to five years. It 
is not a static condition, but one that changes 
continuously ; the photographs show that this 
is for the most part a very slow change. Be- 
cause the condition is actually changing, 
there is no “typical” picture. The earliest 
case, which begins in one eye and shows just 
the faintest changes in the capsule, seen only 
with a widely dilated pupil, is entirely dif- 
ferent from the advanced case, which is bi- 
lateral and may show an advanced glaucoma 
in one eye or both eyes. I am still unable 
to present the complete picture, but I have 
been able to follow some unilateral cases 
from the onset until the syndrome has be- 
come fairly well established. The late picture 
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is fairly characteristic and is well known. I 
shall, therefore, try to emphasize the earlier 
findings in this clinical discussion. 

These 62 cases were found at a rate of 
one or two a year until 1947, when four 
cases were noted. Then four to six cases a 
year were found until 1954, when 11 cases 
appeared. In 1955 only six cases were dis- 
covered. In 1956 10 new cases were seen. 
This variation in the number of cases ap- 
pears to be proportional to the interest and 
diligence in looking for this particular syn- 
drome. It is not necessary to dilate the pupils 
to find the advanced cases. Many of these 
cases were discovered with the 20-diopter 
lens in the ophthalmoscope. The circular 
edge of the central disc is seen just inside the 
pupillary margin, as a fine dark irregular 
line. The early cases can be discovered only 
with dilated pupils.* 

Analysis of these 62 cases shows that 
there were 31 males and 31 females. The 
average age was 71 years; for males 70 
years, for females 72 years. The youngest 
patient was aged 46 years, the oldest 89 years. 
There were only 60 cases in which both 
eyes were present; 26 of these showed uni- 
lateral exfoliation (45 percent ; the right eye 
in 15, the left eye in 11); 34 cases were 
bilateral (55 percent). The average age of 
unilateral cases was four years younger 
than that of the bilateral cases. In the group 
of 60 cases, 25 patients showed glaucoma 


TABLE 1 
NATIONAL BACKGROUNDS OF 62 PATIENTS 


Scandinavian 14 
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Eastern Mediterranean 12 
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Middle European 10 
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Italian 
English, Irish, and Scotch 14 
Mexican 1 


Undetermined 11 
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(42 percent); 31 cases had cataracts and 
vision less than 20/100 (51 percent). 

The nationality of these patients was for 
the most part available, and it showed the 
characteristic grouping; the disease appar- 
ently is more common among persons of 
Scandinavian* and eastern Mediterranean 
backgrounds.* 

It can be seen that Syrian, Armenian, and 
Greek people make up a larger group than 
would be expected from their population 
concentration in Omaha. Also the Swedish, 
Norwegian, Danish, and Dutch group ap- 
pears to be larger than would be expected. 
These are the two groups referred to in the 
literature as showing this condition in a high 
ratio. There was a hereditary factor demon- 
strated in one father and son, suggesting 
that this is a hereditary condition but that it 
develops so late in life that it is difficult to 
establish this association. The father was 87 
years of age, the son was 59. The son 
showed the condition in only one eye. This 
would never have been discovered if the 
pupil had not been dilated and the condi- 
tion looked for because it had been found 
in the father. Twenty-five (42 percent) of 
the cases had glaucoma. These are analyzed 
as follows: 

Nine unilateral cases, all with exfoliation 
in the glaucomatous eye (three had exfolia- 
tion in the glaucomatous eye only, and no 
eyes without exfoliation had glaucoma) ; 

Sixteen bilateral cases, all with exfoliation 
in both eyes ; 

Nine cases blind from glaucoma in one 
eye with exfoliation in the other eye; 

One case blind from glaucoma in one eye, 
no exfoliation or glaucoma in other eye. 

This would indicate that glaucoma is 
found in cases with exfoliation more fre- 
quently than in the average run of patients. 
Other series of cases of exfoliation show 
various percentages, depending on the source 
of the material. If the cases come from the 
Glaucoma Clinic, and the pupils were 
dilated, the number is high. Hérven shows 
93 percent ;* Vogt 75 percent Rehsteiner 
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70 percent,* also 78 published cases, 64 per- 
cent with glaucoma ; Irvine 50 to 75 percent ; 
Trantas 33 percent ;° Garrow 16 percent 
Busacca 76 percent (Glaucoma Clinic) ; 
Sobhy Bey 54 percent ;’® Gradle and Sugar 
72 percent.* In spite of this, others think that 
exfoliation is not the cause of glaucoma."*-** 
Grzedzielski*’ was doubtful. 

I have felt that the exfoliative syndrome 
also has something to do with the production 
of cataracts; 31 (51 percent) of the cases 
had cataracts with vision 20/100 or less. 
These break down in the following manner: 

Of 16 unilateral cases with cataracts, nine 
were associated with exfoliation in both 
eyes, seven were associated with exfoliation. 
in only the cataractous eye. 

Of 15 bilateral cases, all except one had 
exfoliation. One without exfoliation had a 
cataract. 

From this it would seem that the presence 
of a unilateral cataract in an older person 
may indicate the presence of exfoliation of 
the capsule. When a cataract is present the 
exfoliation may be very difficult to see. 
Other series :f cases show similar associa- 
tion with cataract: Trantas 71 percent, 
Gradle and Sugar 38 percent, Busacca 24 
percent. 

In attempting to evaluate the treatment of 
the glaucoma in these cases, I found that 
medical treatment was ineffective. All the 
cases were tried on Pilocarpine, many for 
several years before surgery. 

One case was controlled with Pilocarpine 
(one percent) for three years. 

Fourteen cases were observed for the fol- 
lowing periods with no development of glau- 
coma: 


CASES YEARS 
1 8 
1 6 
2 5 
2 4 
2 3 
4 2 
l l 
l 6 (mo.) 


One case developed glaucoma after a 
period of 10 years. 
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This shows that the development of glau- 


coma takes many years. 

There were 13 glaucoma operations per- 
formed, two of these by my father, who 
probably did not recognize the exfoliation. 


TABLE 2 
ANALYSIS OF 13 GLAUCOMA OPERATIONS 


Type of Number Number of Years of 
Operation Performed Successful Follow Up 
Curran l 18 
Iridotasis l 24 
Trephine 2 2 
Sclerectomy 2 12 
Sclerectomy l 6 
Sclerectomy l 3 
Sclerectomy l 2 


One sclerectomy was successful for at 
least two months, and one failed; two at- 
tempts at cyclodialysis also failed. 

These results do not seem much different 
from the results with ordinary glaucoma. 

There were 22 lens extractions in this 
series of cases; 19 were done principally to 
cure the glaucoma, and three were for cat- 
aracts. All but one had some lens opacity. 
~ The results of the extractions for glaucoma 
were as follows: 


YEARS 
CASES SUCCESSFUL 
6 at least 3 
2 at least 2 
6 at least l 
3 less than 1 


Two extractions failed to reduce tension. 

Thus it would seem that the glaucoma 
associated with exfoliation may be satisfac- 
torily treated and controlled in most cases by 
either a cataract extraction or a filtering 
operation. It is my opinion that if the lens 
shows beginning opacities, a lens extraction 
would be the operation of choice. There 
were no surgical complications peculiar to 
the syndrome in any of these operations. 
The lens dislocated easily without rupture 
of the capsule. There were no vitreous losses 
or signs of fluid vitreous, as had been sug- 
gested by Gradle and Sugar. 

In the group of 62 cases there were three 


in which there was a spontaneous dislocation 
of the lens. This would indicate that the 
zonule in these patients is more friable than 
normal. This has been suggested by Gradle 
and Sugar, also by Dr. Irvine. Dr. Sunde in 
his recent anatomic and pathologic studies 
indicated that the zonule was not usually 
inelastic or friable. 

There were six cases in which a pigment 
cloud was seen in the anterior chamber fol- 
lowing dilation of the pupil. This has been 
pointed out by many writers on this subject, 
and in these cases it would seem to mean 
that the iris is applied directly to the lens 
capsule, and when the iris is dilated there is 
a tearing force which breaks the epithelium 
away from the posterior surface of the iris. 
The cloud in the anterior chamber is tran- 
sient but definite. The pigment tends to drop 
out on the exfoliated material on the capsule, 
the surface of the iris, and into the lower 
anterior chamber angle. This produces the 
deeply pigmented trabecula found on 
gonioscopic examination of most cases of 
exfoliation. This fine pigment may also be 
seen on the surface of light-colored irises 
and may be a definite indication that ex- 
foliation is present. Under normal condi- 
tions the pupil is never as widely dilated as it 
is under the influence of drugs. We are, 
therefore, in using these drugs, setting up 
an artificial situation which may influence 
the exfoliation for better or for worse. I am 
sure that it produces more extensive peeling 
of the exfoliated material. It is my impres- 
sion at present that this is a good thing in 
the early cases, but it may be a bad thing in 
more advanced cases. 

In the early cases it may be possible to 
scrape off this exfoliated material and pig- 
ment into a trabecula which is more ca- 
pable of handling it. This may prolong the 
useful drainage of that angle and postpone 
the development of glaucoma. In the older 
cases, however, where this exfoliated ma- 
terial is dumped into the chamber in large 
quantities, it is theoretically possible to 
hasten the development of glaucoma by add- 
ing an insult to an already handicapped 
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trabecula. In most cases the tension was 
definitely lower shortly after dilating the 
pupil with euphthalmine and Neosynephrine 
(10 percent). In no case did the tension rise 
with dilatation. Neosynephrine was tried as 
a therapeutic agent in one case, but it did not 
continue to hold the tension down. | 

In the last two years I have been able to 
photograph 26 of these cases of exfoliation. 
This allows a more detailed study and com- 
parison of one case with another. These 
photographs were taken with the Zeiss 
photographic attachment to the slitlamp, 
twice magnified, lens opening at f.22 at 1/30 
of a second, Tri-X film. A gonioscopic con- 
tact glass which increases the magnification 
about eight times was also used to gain bet- 
ter detail. In analyzing these 26 sets of 
photographs, which comprise several hun- 
dred individual pictures, I was surprised to 
find that there appeared to be two types of 
exfoliation. The exact relationship of these 
two types is not yet quite clear, but they are 
definite enough to be classified. The first 
type is the more common one, and it is char- 
acterized by a central dise which is continu- 
ous, at least in the early stages, with the pe- 
ripheral frosty zone. This I have called the 
“wide band” type. 

Figure 1 is a very early example with no 
peeling, no flakes. It shows a radial pattern 
that is probably related to the folds on the 
posterior surface of the iris. The ends of 
the frosty zone reach the central disc. 

As the condition develops the peripheral 
bridges become narrower, the holes in the 
intermediate zone become larger, and the 
band becomes narrower. This leads to a con- 
dition where the central disc is quite prom- 
inent, with curled-in edges; the peripheral 
zone has curled-out edges. 

Figure 2 shows the secondary frosty zone 
developing. At a later stage there are flakes 
of exfoliated material on the central disc 
and also on the pupillary margin of the iris. 
At a still later stage the bridges are nearly all 
gone and the wide band has become a narrow 
one. Figure 3 shows the progress of this 
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case: in Figure 3A may be seen a flake peel- 
ing from the periphery and flakes on the 
central disc ; 3C shows the large flake on the 
iris margin and the narrow, irregular pe- 
ripheral zone. Figures 3B and 3D were taken 
10 months later. The deposit on the central 
disc has not changed, nor has the secondary 
frostiness. The flake on the iris margin at 
the 2-o'clock position has not changed. The 
peripheral zone at 3-o'clock position is only 
slightly narrower. 

Among the 13 unilateral cases, this wide 
band type was present in its early form in 
six. There was no dandruff and no curled 
edge, but the peripheral frosty zone was 
wide and the tension was low and equal 
in both eyes. A later stage of this wide band 
type was found in four cases. These all 
showed considerably higher tension in the 
eye with the exfoliation ; 27 mm. Hg in three 
eyes, 32 in one. 

There were three cases in which the pe- 
ripheral zone of frostiness was quite nar- 
row, and it seems that this zone had never 
been wide. The central disc in the case illus- 
trated in Figure 4 is barely visible; it is not 
outlined by any curling of the edges, and 
there is no exfoliated material precipitated 
on the disc itself. Two cases were like this 
one. There was slight deposit on the central 
disc, and there was a suggestion of peeling in 
the central disc in the other case. There was 
no dandruff on the iris margin. The narrow 
zone was for the most part a solid sheet with 
an occasional hole. The edges definitely curl 
backward toward the equator of the lens. 
This I have called the “narrow band” type of 
exfoliation. In these cases the tension was 
also equal in both eyes, and it was low. 
Since these photographs are all less than two 
years old, it has been impossible to follow 
any one of these cases long enough to make 
definite conclusions. It seems to me, how- 
ever, that these unilateral cases fall into two 
separate groups, with two stages in the first 
wide band type. In the second stage of the 
wide band type, where the central disc had 
become well defined and there was definite 
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Figs. 1 to 5 (Gifford). (1) O.S., unilateral early wide band type. Tension 22 mm. Hg, O.U. (Schigtz). 
(2) O.D., unilateral wide band type. Tension 17 mm. Hg, O.U. (Schigtz). (3) O.D., unilateral wide 
band type becoming narrow, only one bridge remaining. Tension: O.D., 27 mm. Hg; O.S., 20 (Schigtz). 
(A) October, 1955. (B) November, 1956. (C) October, 1955. (D) November, 1956. (4) O.S., unilateral 
narrow band type. Tension 19 mm. Hg O.U. (Schigtz). (5) Fine deposits on hyaloid in area of coloboma 


18 months after operation. 


dandruff on the iris margin, the tension was 
always higher in the eye with the exfoliation. 
These are the cases that I believe will de- 
velop glaucoma in the near future. The 
cases showing the narrow band type have not 


yet developed any rise in intraocular pres- 
sure. 

There were only six of the 12 bilateral 
cases in which both lenses were present. The 
photographs of these showed five cases of 
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the wide band type; three of these patients 
had unilateral glaucoma. The other six bi- 
lateral cases had intracapsular cataract ex- 
tractions. There was usually some exfolia- 
tive material left on the hyaloid and the iris 
margin. In five of these cases there has been 
no increase visible in from one to three years 
of observation. Figure 5, however, shows 
material deposited 18 months after a cataract 
operation in April, 1954. There was no 
exfoliated material on this hyaloid from 
October of 1954 until November of 1955. 
Since that date, dusting on the margin of 
the hyaloid has increased and the tension has 
risen from 20 to 32 mm. Hg. Exfoliated ma- 
terial has appeared in the region of the iris 
coloboma. This was thought by Dr. Sunde to 
be impossible, and it was not found in any of 
his cases in which the lens was present. He 
felt that the presence of the iris was neces- 
sary for the formation of exfoliative ma- 
terial on the lens capsule. Apparently in this 
case it was not necessary for its development 
on the hyaloid following lens extraction. It 
is interesting to note that of these six bi- 
lateral cases, three had one eye that was 
blind from glaucoma. In one case the glau- 
coma and cataracts were bilateral, and in 
another the cataract and exfoliation were 
unilateral with no exfoliation in the opposite 
eye. 

The development of the wide band type is 
shown in Figure 6. This is a unilateral case 
that has been followed for five years. The 
drawings and photographs demonstrate the 
slow progress. In 1951 there were holes only 
in the wide frosty peripheral zone. By 1953 
these holes were becoming confluent. In 1955 
there was only one wide bridge remaining, 
that with one hole in it. By 1957 this last 
bridge had nearly disappeared. Flakes of 
debris were piled up on the central disc with 
still very little curling of the edge. There has 
been no evidence of any secondary material 
forming. This eye has shown no appreciable 
tendency to increased pressure. The other 
eye shows no signs of beginning exfoliation. 

Figures 7 and 8 show two early unilateral 
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cases demonstrating the very slow enlarge- 
ment of the holes in the frosty zone. Some 
areas show no change at all in one year. 
These clear areas seem to enlarge without 
producing a curled edge. At a later stage a 
definite curled edge develops. 

Figure 9 demonstrates the hereditary na- 
ture of this condition. 

Figure 10 shows a unilateral narrow band 
type of exfoliation which has shown a rapid 
change. In six months the peripheral zone 
has been reduced to one-half its former ex- 
tent. The material has simply disappeared. 
There is no debris on the central disc. There 
has been no increase in the intraocular pres- 
sure. I have not seen this rapid and marked 
change in any of the wide band types. 

From the clinical and photographic evi- 
dence, in the wide band type, the exfoliated 
material seems to arise on the capsule as a 
frosty granular sheet extending to the cen- 
tral disc. This becomes more granular with 
time, and it is definitely rubbed off by the 
action of the iris. Some material sticks to 
the iris margin and on the central disc, some 
is washed into the chamber angle. In some 
cases there is evidence of a secondary zone 
of frosty material occurring underneath the 
primary one which has peeled off. I have 
never seen this develop, and I was not able to 
find any cases where this zone had become 


‘frosty when it was clear at a previous ex- 


amination. The secondary frostiness appears 
to develop beneath a peeled-off flake, but it is 
never so extensive as thé original. It never 
extends to the central disc. The peeling proc- 
ess is a very slow one. The flakes appar- 
ently are not soluble in the aqueous, but I 
have seen the central disc disappear follow- 
ing a glaucoma operation. Glaucoma ap- 
pears to develop slowly and only after there 
has been extensive exfoliation and the wide 
band has been brushed off and converted to 
a narrow band with the loss of considerable 
anterior capsular material. The fate of all 
this material is not known for certain. Some 
of it is found on the posterior cornea and in 


the chamber angle, although not in large 
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Figs. 6 to 8 (Gifford). (6) Unilateral wide band type. (A) October, 1951, tension 17 mm. Hg. (B) No- 
vember, 1953; (C) December, 1955. (D) July, 1956, tension 19 mm. Hg. (7) Unilateral early wide band 
type. (A) November, 1955, tension 14 mm. Hg, O.U. (B) July, 1956, tension 20 mm. Hg, O.U. (8) Uni- 
lateral early wide band type. (A) September, 1955, tension 17 mm. Hg, O.U. (B) January, 1957. 


amounts. Clinically the central dise is a defi- 
nite structure and appears in this wide type 
of exfoliation to be definitely outlined by 
breaking away of the peripheral zone at its 
margin. 

In the second type of exfoliation, where 
the peripheral zone is narrow, the central 


disc appears as a homogeneous, optically 


more opaque, gray area which occasionally 
has flakes of exfoliated material on its sur- 
face or outlining its margin. In this narrow 
band type there was one example of rapid 
deterioration of the peripheral frosty zone 
with almost complete disappearance over a 
wide area. These cases have so far shown no 


tendency to develop glaucoma. In both types 
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the condition develops in one eye first, 
and in the other eye many years later. By 
the time the cases are bilateral the incidence 
of glaucoma and cataract has increased. In 
late stages glaucoma is usually present in at 
least one eye. When cataracts are present 
there may be a similar situation, a unilateral 
cataract with bilateral exfoliation. In spite of 
the recent work by Sunde, it seems to me 
that the mass of clinical evidence indicates 
that this exfoliation syndrome is definitely 
associated with chronic simple glaucoma. | 
believe we would find glaucoma developing 
in most cases if the patients were to live long 
enough and their progress could be fol- 
lowed for 20 or 30 years. Clinically, some 
of this material of exfoliation comes from 
the surface of the capsule and is rubbed off 
by the action of the iris. The position of the 
iris in relation to the lens capsule may have 
something to do with the development of the 
wide and narrow band type? 

Pathologically there are two different 
opinions. Vogt and his followers believe that 
this material is definitely a deterioration 
product of the zonular lamella of the lens 
capsule, whereas Busacca and his followers, 
and more recently Sunde, feel that it is 
definitely a deposition from the aqueous. 
The work of Sunde has cleared the air to a 
great extent in showing that the “deposits of 
Busacca” are definitely the same as the ma- 
terial of exfoliation seen by Vogt in his 
clinical cases. The gross pathology has been 
well shown by Sunde. He feels that the 
absence of any microscopic change in the 
lens capsule would indicate that this must be 
a deposit on the capsule. He was unable to 
demonstrate any histologic changes in the 
capsule such as Vogt showed in his early 
cases. He did not use any special stains ex- 
cept the Hotchkiss-McMannus, which does 
not satisfactorily differentiate the zonular 
from the cuticular lamella. 

In order to understand the pathology of 
this region I have attempted to clarify the 
embryology and anatomy in my own mind. 
Embryologically the capsule is in general 
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considered to be a product of the lens 
epithelium.** After examining several small 
embryos in the laboratory, I found evidence 
that the posterior capsule is really laid down 
at an earlier period than the anterior capsule. 
This posterior capsule seems to arise as a 
direct derivative of the mesodermal tissues 
forming the hyaloid vascular network. A 
22-mm. and a 17-mm. specimen each showed 
definitely the formation of the capsule on 
the posterior surface of the lens where there 
is no special germinal epithelium. The an- 
terior surface showed no evidence of this 
type of membrane. 

In Figure 11, A-C, the 17-mm. embryo is 
illustrated. In the low-power view (A) the 
lens vesicle is still present and there is no 
evidence of a capsule on the anterior sur- 
face. In the high-power view of the posterior 
equatorial region (B) a faint line of capsule 
is seen associated with an embryonic hyaloid 
vascular network. In the oil immersion of 
the same area (C) the membrane is quite 
distinct. 

There is a well-defined capsule surround- 
ing the lens in the 45-mm. specimen (D), 
and there is still no zonule. It is my opinion 
that at least the outer layer of the capsule is 
mesodermal in nature and may be said to 
arise from the embryonic hyaloid vascular 
network. 

Kirby has spoken of a dual origin of the 
zonule, and he may well be correct. In his 
discussion of Theobald’s paper at the Ameri- 
can Ophthalmological Society in 1953, he ex- 
pressed the opinion that 


the pericapsular membrane which is on the anterior 
surface of the lens and the viscous material which 
invests these zonular fibers are of a similar origin 
and similar nature. I believe that Dr. Theobald 
has added further information which will lend 
credence to my postulate that the zonule is of two 
origins, first the zonular fibers that developed as 
extensions of the protoplasmic processes, which de- 
velop when the optical vesicle touches the surface 
ectoderm. When the optical vesicle invaginates and 
the lens recedes into the optic cup, the fibrillar con- 
nections are stretched out. At the time of the for- 
mation of the tertiary vitreous the viscous material 
may be added. Thus we may say there is a dual 
origin for the zonule. In the adult position the fibers 
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Figs. 9 to 11 (Gifford). Hereditary exfoliation. (9) (A) Son, age 59 years; unilateral early wide band 
type, tension 22 mm. Hg. (B) Father, age 87 years; late wide band type, tension 32 mm. Hg, other eye 
tension 83 mm. Hg. (10) Unilateral narrow band type. (A) August, 1956, tension 19 mm. Hg, O.U. 
(B) March, 1957, tension 19 mm. Hg, O.U. (11) Development of lens capsule in embryos. (A) 17-mm. 
embryo, low power. (B) 17-mm. embryo, posterior equatorial region, high power. (C) Oil immersion 


of same area. (D) 45-mm embryo, low power. 


measure about seven mm. I believe in some cases 
there is a degeneration of the viscous material of 
the pericapsular membrane and of the material 
which invests the zonular fibers. 

This expression of Kirby’s comes fairly 
close to the expression of several other 
students of this condition. Irvine, Gradle, 
and others feel that it is the zonule and the 


zonular lamella of the capsule which are in- 
volved in this exfoliative process, Busacca 
clarified some of the confusion by pointing 
out that the pericapsular membrane could be 
stained with silver and that the zonule and 
this pericapsular membrane are probably the 
same material which extended completely 
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around the lens. Most writers have not been 
careful to separate these two structural por- 
tions of the lens capsule, the capsule being 
merely referred to as one large anatomic 
structure. It occurred to me that if special 
stains could be found that would separate 
these two anatomically and possibly em- 
bryologically different structures this prob- 
lem could be clarified. McCulloch,”® in his 
recent work on the zonule, states that the 
opinion today is in favor of the zonule be- 
ing ectodermal in origin, quoting Mann, 
Vail, and Mertz; but he shows also a good 
deal of evidence that the zonule may well be 
mesodermal, coming from the vascular part 
of the primary vitreous, quoting Lenz, 
Houfek, Braily, and Cirincioni, who feel 
that there is a double origin. 

The anatomy of the zonule is even more 
confused, and there is still no definite opin- 
ion as to the exact structural composition of 
the zonule and the zonular lamella of the 
lens capsule. McCulloch” used the Hotchkiss 
method with Gommori’s chromic hematoxy- 
lin to stain the zonular fibers. In both stains 
it appears dark blue, almost black with Gom- 
mori’s stain, and is sharply separated from 
the paler cuticular part of the lens capsule. 


With this stain the zonular lamella can be traced 
all around the lens and is thickest at the anterior 
and posterior coronal limes of insertion of the 
zonule, but is thinner at the equator of the lens. It 
can be traced across the anterior part of the lens 
where it is quite thin. It also can be traced across 
the posterior pole of the lens, although here it 
shrinks to a faint dark blue line. Although it may 
be possible to show fibers passing between the 
zonular lamella and becoming lost in it, in the an- 
terior and posterior coronal lines of insertion the 
fibers run parallel to the lamella and just fuse with 
it. At the equator the zonular fibers break into a 
brush of fibrils which are lost in it. 


In my attempt to separate these two struc- 
tures histologically I found that the Wilder 
silver stain and the phosphotungstic acid 
stain also show this zonular lamella quite 
well. Even better, however, was the stain of 
Reinhart—Abul-Haj.”° This particular stain 
was developed to separate basement mem- 
brane from reticulin. Reticulin contains car- 
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bohydrate which can be demonstrated by 
various oxidative methods of staining. Rein- 
hart’s technique is based on one of Hale 
(1946), which is dependent on the affinity of 
acid mucopolysaccharides for colloidal iron 
and their subsequent delineation by the 
Prussian blue reaction with ferrocyanide. In 
the Reinhart-Abul-Haj (1951) method, 
this includes appropriate counterstaining 
with cochineal and fuchsin. The ground sub- 
Stance stains blue. The basement membrane 
stains yellow to orange, collagen fibers red. 
This is the reaction of the stain used in 
these present studies. Further histochemical 
stains designed especially for reticulin, such 
as the combination of Gommori and the 
Hotchkiss-McMannus suggested by Lillie,” 
might show the exfoliated material even 
clearer than the Reinhart stain, since the 
Reinhart stain is chiefly designed to bring 
out the basement membrane. 

It seemed to me from these stains that the 
zonule is a reticulinlike substance and that 
the cuticular part of the lens capsule is a 
true basement membrane. The cuticular part 
of the capsule stains bright orange-red, the 
zonular part being dark, either green, black, 
or blue. 

The pathologic material I would like to 
present consists of sections from three eyes 
with exfoliation stained by _ Reinhart’s 
method and from six lenses removed at 
cataract operations from eyes showing ex- 
foliation clinically. These lenses were com- 
pared with a group of cataractous lenses, 
without exfoliation, from people in ap- 
proximately the same age group. Several 
whole eyes with normal lenses were used for 
comparison. 

The three whole eyes, which were enu- 
cleated for glaucoma, and which showed ex-. 
foliated material on the capsule and struc- 
tures of the posterior chamber, all showed 
the cuticular part of the capsule to be nor- 
mal. The exfoliated material was lying on 
the surface, but it appeared to be intimately 
associated with the zonular elements of the 
capsule. Figure 12 (Reinhart stain) shows 
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the typical findings in an eye enucleated for 
glaucoma. 

In this case there was some carry-over 
into the zonular fibers, in places, of the red- 
orange basement membranelike staining. 
This would indicate the dual nature of the 
zonule. In all of the cases the exfoliated ma- 
terial was characteristic of the “deposits of 
Busacca” and stained dark blue, as did the 
rest of the zonule and the zonular lamella. 
In these enucleated eyes no definite thicken- 
ing of the zonular lamella could actually be 
seen. The exfoliated material seems to be 
taking the place of the zonular lamella and 
growing from it in brushlike or treelike 
projections. The bulk of this material is 
several times greater than the bulk of the 
normal zonule. It may be simply fluffed up, 
or there may be some proliferation. 

The normal relationships of the zonular 
lamella to the cuticular lamella are shown in 
Figure 13 (Reinhart stain). It shows well 
how thick the zonular lamella is at the equa- 
tor of the lens. The zonular lamella extends 
over the anterior and posterior parts of the 
capsule where it is shown as a relatively 
thin, narrow line. 

Figure 14 shows the appearance of the 
zonular lamella in cataractous lenses re- 
moved surgically. 

These are two separate cases, stained by 
Reinhart’s technique, and they demonstrate 
that the zonular lamella in these cases is a 
rather thin structure; only one case showed 
any tendency to thickening. This occurred 
toward the center of the lens capsule, taking 
on some of the characteristics seen in the 
cases with exfoliation. This may be an arte- 
fact or simply a senile change. It was seen 
in only two of the normal specimens. 

There were six lenses showing exfoliation 
of the lens capsule removed surgically and 
stained variously to differentiate the cuticu- 
lar from the zonular lamella. Two of these 
lenses are from the same patient. Both show 
a definite thickening of the lens capsule two 
or three times its normal thickness. Figure 
15 shows one of these lenses. 


The extra thickness takes the characteris- 
tic stain with Reinhart and stains dark with 
Wilder’s silver impregnation. The cuticular 
lamella retains its normal thickness. The 
zonular lamella has small cystic spaces which 
are exactly like those shown in Vogt’s pic- 
tures." The exfoliated material was not 
definitely associated with this cystic devel- 
opment, however. The other four specimens 
show less pronounced thickening of the 
zonular lamella. In one, the exfoliated ma- 
terial was covered with pigment which fits 
tightly to it and surrounds the exfoliated 
material to a large extent. 

The exfoliated material stains dark with 
Reinhart’s stain and appears to be continu- 
ous with the zonular lamella at the equator- 
ial region. Examination of this material with 
the phase microscope was rather disappoint- 
ing; the material appeared to have intimate 
contact with the zonule fibers. Figure 16 
shows the dark and light phases. The tufts 
of exfoliated material stand on a definite 
membrane and have definite cores and 
branches. Examples of the dark and light 
phase are shown in the pictures. 

An attempt was made to determine 
whether the germinal epithelium was in- 
volved in this process by making flat prep- 
arations of the lens capsule. This is shown 
in Figure 17. This shows quite definitely 
that the pattern of the germinal epithelium 
was not disturbed where the exfoliated ma- 
terial was peeling back from the capsule, and 
that the germinal epithelium was unchanged 
in the region of exfoliation. 

Summing up this rather meager pathologic 
evidence, it seems to me that one thing is 
shown quite clearly: the germinal epithelium 
and the cuticular portion of the lens capsule 
play no part in this exfoliative syndrome. 
This explains why it is possible to remove 
these lenses in capsule and why there are 
no spontaneous ruptures of the lens capsule 
reported clinically. There is some evidence in 
a few of these cases that the capsule is 
definitely thicker than normal. This was also 
reported by Rehsteiner.* This thickening of 


520 HAROLD GIFFORD, JR. 


the capsule is chiefly of the zonular lamella This thickened layer could not be traced 
and not of the cuticular portion. This zonu- directly into the exfoliated deposits. The 
lar part appears to have thickened developed deposits, however, seem to grow out of and 
spaces, and to be eroding in some sections. to be intimately associated with the zonule. 


Figs. 12 and 13 (Gifford). (12) Exfoliation of lens capsule. (A) Reinhart stain, }ow power; cuticular 
layer of capsule is bright orange, exfoliated material dark to light blue. (B) Reinhart stain, high power; 
material on capsule and posterior iris. (C) Reinhart stain, low power; mass of material on zonular fiber 
and anterior surface of hyaloid, red blood cells in vitreous to right. (D) Reinhart stain, high power; 
some orange stain of zonular fibers with blue-staining exfoliative material on them. (13) Normal lens. 
(A) Reinhart stain, low power; zonule and zonular lamella are greenish, cuticular lamella orange. 
(B) Reinhart stain, high power; attachment of zonule posterior, (C) Reinhart stain, high power; 
zonular layer becomes thin near center of lens. (D) Reinhart stain, high power; zonular layer is thin 


| surrounding posterior capsule ; hyaloid fibers to right. 
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Histochemically the zonule appears to be from the capsule and the zonule easily, and 
similar to reticulin, and is not a basement why it sticks so tenaciously to the iris and 
membrane. ciliary process, is not clear. Sunde in his 

Just why the material can be rubbed off work brings out this difference very plainly, 


Figs. 14 and 15 (Gifford). (14) Cataractous lens without exfoliation. (A) Reinhart stain, low power; 
thin zonular lamella becomes thicker centrally to right. (B) Reinhart stain, high power; zonular layer 
slightly thicker. (C) Reinhart stain, high power; zonular layer thickens toward equator. (D) Reinhart 
stain, high power; lamellar layer slightly thicker and darker toward center. (15) Exfoliation of lens 
capsule (surgical specimen). (A) Hematoxylin-eosin, low power; no differentiation of central and 
zonular lamellae. (B) Hematoxylin-eosin, high power; capsule thickened with exfoliative material on 
surface. (C) Reinhart stain, high power; thickened, outer two thirds (zonular part) is green; imner 
cuticular part is red, not thickened; vacuoles separate layers. (D) Wilder stain, high power; zonular 
layer is thick and black, cuticular layer red; small vacuoles; exfoliative material on zonular layer is 
brownish. 


a> 
7. 
wy 
4 
By 
, 
‘ 
7 
¥ 
15¢ 


Fig. 16 (Gifford). Exfoliation of lens capsule (surgical specimen). 


HAROLD GIFFORD, JR. 


(A) Microscope (dark pase) 


shows central core of treelike structure coming from zonular fiber. (B) Light phase shows opposite con- 


trast. 


but he has no real explanation for it. He 
feels that in both cases the material arises in 
loco, that is to say, it has not been trans- 
ported from any distant point. 
Anatomically, there is definitely a limiting 
membrane on the internal surface of the 
ciliary body which Salzmann** feels covers 
the ciliary epithelium and from which the 
zonular fibers can be seen to artse. This he 
called the internal limitating membrane 
which is carried over onto the posterior sur- 


face of the iris on the pigment epithelium 
for some distance. McCulloch, on the other 
hand, believes that the limiting membrane ts 
not present on the surface of the ciliary 
processes. It is partly because of this that 
McCulloch places the origin of the zonular 
fibers in the valleys and feels that none of 
them come from the ciliary processes them- 
selves. Salzmann also had this conception of 
the origin and source of the zonular fibers, 
but he feels that there is a definite limiting 


Fig. 17 (Gifford). Flat prepa- 
ration of lens capsule ( Hema- 
toxylin-eosin) showing normal 
pattern of |germinal epithelium. 
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membrane across the ciliary processes. If 
this membrane is not present on the ciliary 
processes, it could not produce the exfoliat- 
ing material which is found on these proc- 
esses. If, however, there is a reticulinlike 
membrane over the surface of the ciliary 
process and the posterior surface of the iris, 
these deposits could arise from this mem- 
brane. From what | can tell with my Rein- 
hart stains of this region and in examining 
these tissues with ultraviolet light, it seems 
to me that, at least in some eyes, especially 
those of older people, the internal limiting 
membrane is present over the ciliary proc- 
esses and that it does extend on to the pos- 
terior surface of the iris. 

In examining these specimens with ultra- 
violet light, the cuticular membrane of the 
capsule shows extremely bright fluorescence 
when hematoxylin and eosin stains are used. 
The zonule has a slightly less fluorescent ap- 
pearance and, in some cases, is perhaps 
slightly more orange. The internal limiting 
membrane of the cilary body and posterior 
iris could be seen very well in some eyes. In 
others it was not seen at all. The exfoliated 
material appears to be physically similar to 
the zonule, fluorescing slightly less brightly 
than the cuticular lamella and having a 
slightly more orange appearance. With 
Hotchkiss-McMannus stains in the ultra- 
violet light the cuticular membrane appeared 
bright red with only a small amount of 
fluorescence. The zonule was considerably 
paler and was not well differentiated. The 
exfoliated material was very pale, barely 
visible. With the Reinhart stain, the cuticu- 
lar membrane appeared bright red with 
considerable fluorescence. The zonule, how- 
ever, was dark except where it seemed to 
contain a central core of cuticular material. 
The exfoliated material was also dark and 
showed up quite plainly in contrast with the 
red fluorescent cuticular part of the cap- 
sule. This would indicate some chemical dif- 
ference between the zonule and the cuticular 
membrane. 

It seems to me that there is evidence for a 


reticulinlike membrane which covers the an- 
terior and posterior surfaces of the lens cap- 
sule and extends out over the zonular fibers. 
This reticulinlike substance extends over the 
surface of the ciliary processes, is thicker in 
valleys, and also extends on to the posterior 
surface of the iris in at least some places. 
The exfoliated material arises only in these 
places where the reticulin membrane is 
found anatomically. It is mn these places that 
it arises in its characteristic treelike fashion, 
with the central trunk and bushy tops form- 
ing rows and ridges similar to hedges. No 
one yet has been able to explain why it takes 
this particular configuration. It seems to me 
that it must arise as an outgrowth from the 
zonular lamella and through some process 
of budding and growth develop these branch- 
like tufts on the surface. If this were a de- 
posit from the aqueous, it would fill in all 
the valleys and leave a smooth surface with- 
out any ridges, tufts, or bumps. The de- 
velopment must be more like the coral in the 
ocean or crystals in a supersaturated chemi- 
cal solution. Just how this occurs with this 
exfoliative material it is impossible to say at 
this time. 

At present my feeling is that the exfolia- 
tion of the lens capsule is a true degenerative 
disease of the zonule and the zonular la- 
mella of the lens capsule. The exfoliative 
material is definitely rubbed off by the move- 
ments of the iris. Some of this material is 
deposited in other places in the eye includ- 
ing the pupillary margin, posterior cornea, 
and chamber angle. It also arises from the 
internal limiting membrane of the ciliary 
body and the posterior surface of the iris. 
Glaucoma is a direct result of this exfoliated 
material blocking the trabecular spaces. In 
the late cases where glaucoma has been pres- 
ent for some time, there may be a secondary 
deposit of material on the originally ex- 
foliated material which piles up into the 
large, typical “deposits of Busacca.” 

The development of the secondary and 
tertiary zones of the frosty material has not 
yet been explained. | believe they are a fur- 
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ther degeneration of the zonular lamella. 
The central disc appears in photographs to 
be a part of the zonular lamella and to be 
taking part in the deterioration of this layer, 
in some cases by an actual peeling, in some 
cases merely by a change in optical density. 
This latter is associated with the narrow 
band type of exfoliation. 

In treating these cases with early ex folia- 
tion, | feel at present that frequent dilatation 
of the pupil may be beneficial. The idea be- 
hind this is that the exfoliative material may 
be swept away by dilating the iris and that 
in doing so early in the process of the dis- 
ease, the trabecular mesh may be capable of 
carrying it away, whereas later in the dis- 
ease the already handicapped mesh may not 
be able to do so. In the later, well-developed 
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cases where glaucoma is present, | feel that 
a filtering operation should be the procedure 
of choice. In cases where a definite lens 
opacity is present, removal of the lens should 
be done. The surgery in these cases does not 
have a particularly bad prognosis if it is 
done early enough. 

There are still many fundamental ques- 
tions to be answered, and further chemical 
and histochemical studies should be done. Is 
this a reticulin disease similar to the collagen 
diseases? How and why does it develop? 

107 South 17th Street (2). 
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ANGIOMATOSIS RETINAE, ELEVEN YEARS AFTER 
DIATHERMY COAGULATION* 


Derrick M.D. 


Chicago, 


Presumably every ophthalmologist, neu- 
rologist, and neurologic surgeon is by now 
thoroughly familiar with the disease known 
as angiomatosis retinae (von Hippel’s dis- 
ease) and the commonly associated con- 
comitant angiomas in the neurologic and 
occasionally visceral structures, described by 
Lindau (1924). The conjoint form, von 
Hippel-Lindau’s disease, is a fascinating 
group of cases that are probably not nearly 
so rare as a survey of the literature indicates. 
When a clinical disease entity becomes firmly 
established in medicine, many cases of it are 
not reported in the literature unless there 
afe unusual or atypical features. 

Our ophthalmic textbooks have excellent 
chapters on the disease ( Duke-Elder, Elwyn, 
Reese, Troncosco, Walsh, to name a few). 
Special articles are numerous (one of the 
best being that by Rados). It is therefore 
unnecessary to preface this contribution with 
a repetition of what is already so well 
known. 

Although this paper is devoted primarily 
to a discussion of the treatment of the dis- 
ease in the eye, especially by diathermy 
coagulation, there are however a few gen- 
eral items of interest that should be added. 
According to Duke-Elder, the first case to be 
reported was that of Panas and Remy 
(1879), followed by Fuchs (1882), Lag- 
leyze (1884), Darier (1890), Wood (1892), 
Treacher Collins (1894), and von Hippel 
(1895, 1903), who established it as a clinical 
entity in 1904. To this list of pioneers in 
the subject should be added the name of 
Galezowski, whose Atlas of Ophthalmoscopy 
was published by Balliere in Paris in 1886. 


*From the Department of Ophthalmology, 
Northwestern University Medical School. Pre- 
sented at the 93rd annual meeting of the American 
Ophthalmological Society, Hot Springs, Virginia, 
June, 1957. 


Illinots 


Prof. E. B. Streiff has recently drawn this 
to our attention by finding that Plate 28, 
Figure 1, is a classic painting of the disease. 
Furthermore, Galezowski’s patient died of a 
“gliosarcomatous” tumor of the brain. This 
is probably the first case of von Hippel-Lin- 
dau’s disease on record. 

There is still some confusion in the dif- 
ferential diagnosis, especially in the later 
stages of the disease. The recognition of the 
retinal lesions in the early stages presents 
little difficulty, for the presence of a pair of 
enormously dilated vessels, entering or leav- 
ing a tumor that is usually located in the far 
periphery and that may vary in color from 
white or pink to red, is too striking to miss. 
However, multiple congenital aneurysms 
may cause confusion. Here both arteries and 
veins may be enormous in size, but there is 
an absence of exudation, which is part of the 
von Hippel entity. Later on in the course of 
angiomatosis, the amount of exudation, hem- 
orrhages, and gliosis may suggest Coats’s 
disease, or even retinoblastoma. 

A. B. Reese has succeeded fairly well in 
clarifying the puzzle of Coats’s disease for 
us. He shows that this is basically a more or 
less masked telangiectasis of the retinal ves- 
sels, with the formation of a thick homo- 
geneous polysaccharide basement membrane 
under the endothelium. This often causes 
atresia and occlusion of the vessels, leading 
to formation of new vascular channels, In 
turn edema and hemorrhages occur in the 
deeper retinal layers which lead to detach- 
ment of the retina, 

Recently Renard and Brégeat have de- 
scribed a few cases more or less resembling 
angiomatosis etinae. They call these 
“formes frustes,” and they may well be vari- 
ants of the condition. These included an 
atypical Sturge-Weber syndrome, with its 
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variations, and the syndrome of Bonnet, De- 
chaume, and Blanc (circoid aneurysms of 
the retina associated with intracranial and 
facial circoid aneurysms), as well as a num- 
ber of cases of .solated dilated and tortu- 
ous vessels, usually venous, sometimes as- 
sociated with a “glial” plaque. 

In the evolutwn of angiomatosis retinae 
it is convenient to separate the cases into 
four stages: 

Stage I. Arterial and venous dilatation, 
followed by the formation of the angioma. 
May be single or multiple. 

Stage II. Retinal hemorrhages and lipoid 
exudates producing star-shaped figures or 
retinitis circinata (concavity usually toward 
the angioma ). 

Stage III. Massive exudation and retinal 
detachment. 

Stage IV. Absolute glaucoma, uveitis, and 
loss of the eye. 

There is a variable interval between 
stages, and, apparently, any stage may sud- 
denly and without much warning turn into a 
later one. The longest interval between 
stages seems to be between I and II (up to 
several years); the time is shorter between 
II and III, and shortest between III and IV. 

It is interesting to note that in the cases 
where it is recorded, ocular tension in Stages 
I and II is normal, below normal in Stage 
III, and, of course, markedly elevated in 
Stage IV. The fact that the ocular tension 
is normal in the first two stages of the dis- 
ease perhaps weighs against the vascular 
theory of glaucoma. 

About 20 percent of the cases of angio- 
matosis retinae had Lindau’s disease, ap- 
proximately 40 percent were bilateral, and 
22 percent showed a familial history includ- 
ing Lindau’s disease (Usher). The heredity 
seems to be a dominant one and not sex 
linked. The sex incidence is about evenly 
divided. 

The ages of the patients varied from three 
to 60 years, but the average age is 25. Papil- 
ledema is rare; if found, it may be intermit- 
tent and indicate some intracranial involve- 
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ment. Papilledema may be found when the 
ocular tension is low (Stage III), and it 
does not necessarily indicate an elevated in- 
tracranial pressure. 

Craig, et al., said “we have encountered 
many cases of hemangioma of the cerebellum 
without angiomatosis retinae.”” N. L. Aron- 
son (neurosurgeon ) said, “my experience and 
the literature show a rare association of the 
two lesions. Perhaps many of the reported 
cases were examined only by neurologists 
and neurosurgeons and without the use of 
a cycloplegic agent. This would account for. 
missing some of the less conspicuous periph- 
eral lesions.” Then he, perhaps somewhat 
ruefully, admits, “I am sure that a compe- 
tent ophthalmologist can see many things a 
neurologist might overlook.” 

Likewise we ophthalmologists might admit 
that, judging from the cases reported by oph- 
thalmologists, relatively few have detailed 
neurologic findings or even a mention of the 
fact that the patient was examined by a 
neurologist or neurosurgeon. So it is a case 
of faulty teamwork on both sides. If this 
were corrected it might well turn out that 
the incidence of the conjoint disease is much 
higher than the 20 percent figure cited above. 


CASE REPORT 


My interest in the subject was sharply focused 
when on May 21, 1946, I saw a patient who had a 
typical angioma in the left eye. She was white, aged 
40, and complained of failing vision in each eye 
for the last year and a half. The following notes 
are taken from my report of this case in 1949. Early 
in March, 1946, her vision in the left eye had failed 
perceptibly. 

On January 24, 1945, her previous ophthalmolo- 
gist had found pallor of the right optic disc and the 
corrected vision reduced to 20/100. The left optic 
disc was normal, but the vision was only 20/100. 
Field studies showed bilateral central scotoma, and 
a diagnosis of toxic amblyopia was made. She had 
been a heavy user of tobacco and alcohol, did not 
eat properly, and was emotionally upset over an 
impossible domestic situation. She discontinued the 
use of tobacco and alcohol, was given large doses 
of vitamins, especially the B complex, and seven 
months later her vision had improved to 20/30 in 
the right eye and 20/25 in the left. 

On February 9, 1946, the patient complained of a 
shadow in the upper nasal field of vision of the left 
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Fig. 1 (Vail). Field of vision, May, 1946. 


eye. The vision was reduced to 20/70, and she said 
that her ophthalmologist reported a large “hole” in 
the retina surrounded by a lot of white spots in the 
lower outer quadrant of the left eye. Later she was 
told she had von Hippel’s disease. 

At the time of her first examination by me, the 
vision in the right eye with correction was 
20/30-—1, J2; in the left it was 20/70—. The right 
optic disc showed temporal pallor, and the central 
field a small cecocentral scotoma (fig. 1). The fundus 
in the left eye (fig. 2) showed a sharply defined, 
circular, cherrylike spot about one disc diameter in 
size, localized 18 mm. back from the limbus between 
the 3- and 4-o'clock positions. It was surrounded by 
flaky patches of exudate (lipoid). The imferior 
temporal vein, which was three to four times its 
normal size and exceedingly tortuous, ran along its 
usual course but abruptly took a right-angle turn 
to plunge into the cherrylike tumor. Branches from 
the superior temporal vein embraced the lesion from 
above. Between the lesion and the fovea was a 
cluster of flaky white exudate patches in all of the 
layers of the retina, as seen with the binocular 
ophthalmoscope. This cluster was arranged in a 
semilunar manner, the concavity toward the an- 
gioma. There were minute hemorrhages above, be- 
low, and nasally to the tumor. 

On June 1, 1946, under pentothal sodium intra- 
venous anesthesia, the sclera over the site of the 
lesion between the 3- and 4-o’clock positions was 


Fig. 2 (Vail). Tumor, large vessels, and retinal 
lipoid c es, May, 1946. 


exposed and a single ignipuncture was made with a 
diathermy needle 1.5 mm. long (40 ma. for four 
seconds). After ophthalmoscopic verification of the 
accuracy of the first puncture, seven more igni- 
punctures were made around it. The scleral area 
covered was roughly three mm. in diameter. 
Ophthalmoscopic examination showed that the in- 
volved area was “cooked,” white, and edematous, 
so that the outline of the “cherry” could barely be 
seen. There was no intraocular hemorrhage. Re- 
covery was uneventful. The vision two months later 
with correction was 20/30+, Jl. The site of the 
tumor was flat, heavily scarred, and the large blood 
vessel coming from below was reduced to a thin 
gray line. There was a slow but steady decrease in 
the degree of lipoid retinopathy, but it was not until 
two years later that all traces of the exudate had 
disappeared. The scat was firm, sharply defined, 
outlined in pigment, and there was no elevation of 
the retina (fig. 3). The left vision (corrected) was 
20/20—. 

Neurologic and psychiatric history. In April, 1947, 
the patient had a psychogenic crisis. She had been 
drinking heavily and showed some ataxia. Her 
physician thought she might have multiple sclerosis. 
An Xray of her skull at that time showed: “... a 
circular defect about ome cm. in diameter located 
just to the right of the midline in the frontal bone. 
The defect communicates with the venous channel, 
which has no counterpart on the other side, which. 
extends downward and slightly laterally across the 
frontal bone. This defect is the result of an unusu- 
ally large venous channel, .hut it could be the result 
of a vascular tumor. The skull otherwise appears 
normal.” 

She was treated, however, as an alcoholic, made 
a splendid recovery, and all of her neurologic symp- 
toms seem to have disappeared. There is no change 
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in the X-ray picture in her skull. Obviously, in view 
of this finding, Lindau’s disease must ever be con- 
sidered a possibility. 

The most recent ocular examination of the patient 
was on April 29, 1957. The corrected vision in the 
right eye was 20/30, in the left 20/20—, and J1 in 
each eye. Ocular tension was 14.6 mm. Hg, each eye. 
The visual fields showed no change (fig. 4). The scar 
in the fundus of the left eye showed slightly more 
pigmentation. There was no evidence of recurrence 
of the original angioma or the development of new 
ones. The fundus of the right eye was entirely nor- 
mal. 

The report of the neurologic examination, May 6, 
1957, by Dr. Lewis J]. Pollock is as follows: 

“In 1947, when I first saw the patient after you 
had operated on her, her complaints were a feeling 
of insecurity, unsteadiness in gait, and a conscious- 
ness of the left leg, and more unsteadiness in that 
leg. She had fallen downstairs. She also had some 
difficulty in starting the urinary stream. At that 
time, there were no objective neurologic pathologic 
findings. 

“In 1951, although she complained of her left 
foot dragging, the neurologic examination was 


negative. 

“In 1954, there was definite evidence of paresis 
and spasticity in the left lower extremity, and sub- 
jective sensations of tingling in the upper extremi- 
ties. In November of that year there was some inco- 
ordination, paresis, and ataxia of the left lower ex- 
tremity. The deep reflexes were increased, and there 
was a Babinski sign on the left. 

“You reported a centrally placed scotoma in the 
right eye and asked if this might not be the result 
of multiple sclerosis. It was my opinion it well 
might be. 

“In January, 1955, Dr. M. H. Wald reported 


Fig. 3 ( Vail). Lesion three months after 
diathermy coagulation. 
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that she had had three exacerbations involving the 
left arm and to a lesser degree the leg, in all in- 
stances clearing up usually in from 36 to 48 hours. 

“Dr. Loyal Davis (neurosurgeon), in July, 1955, 
did not consider that the pathology warranted an 
exploration. 

“In September, 1955, she experienced an electrical 
shock. When she recovered from her fright, she 
was able to use her left hand. I saw her a week 
later when she again had tingling and she had a 
positive Hoffmann sign in the left hand and absent 
abdominal reflexes. 

“A spinal fluid examination, made by Dr. Wald 
before I saw her, showed a negative Kahn, a trace 
of proteins (Pandy), and 705 milligrams percent 
chlorides. 

“I saw her again on May 6, 1957. She is walking 
with a slight hemiplegic, scuffing gait. The left 
nasolabial fold is deeper. There is more tone in the 
left sternocleidomastoid. Extraocular muscle move- 
ments are normal. There is no nystagmus. There is 
a slight rapid oscillatory nystagmus in the left eye 
looking to the left. There is a slight increase of 
associated movement in the right upper extremity 
on spreading the fingers. There is a slight falling 
away of the right upper extremity. There is no 
ataxia. The grasp is 80 kilos on the right: 50 on 
the left. 

“There is a very slight ataxia in the left lower 
extremity. The right Achilles’ jerk is brisk. There 
are a few clonic movements; they are more marked 
on the left, but the Achilles’ jerk is greater on the 
right. The left epipatellar jerk is greater. The wrist 
jerks are diminished, as are the ulnars. The right 
biceps is greater than the left. The left triceps is 
absent ; the right is diminished. 


Fig. 4 (Vail). Fields of vision, April, 1957. 
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“There is a bilateral Babinski, right Oppenheim, 
right Chaddock, left Chaddock, and a left Oppen- 
heim. The abdominals are absent. There was no loss 
of vibration, joint, touch, or pain sense. There was 
no astereognosis ; no aphasia ; no apraxia. 

“The check reflexes are very slightly diminished. 

“The bilateral signs, urinary disturbances as well 
as your findings are more than suggestive of mul- 
tiple sclerosis.” 


REVIEW OF THE LITERATURE 
There are five methods advocated for the 


treatment of angtomatosis retinae: (1) ra- 
dium (Moore), (2) roentgen radiation 
(Cordes, et al.), (3) electrolysis (Neame), 
(4) diathermy (Weve), and (5) heliocau- 
tery (Meyer-Schwickerath ). Of these meth- 
ods, diathermy coagulation of the tumor or 
tumors has been the most popular, because 
of its many advantages. These are: ease of 
use; accurate, often pinpoint, destruction 
of the lesion ; little or no damage to the un- 
affected parts of the eye; little delayed or 
remote damage to the eye; great familiarity 
on the part of the surgeon with instrumenta- 
tion and accurate localization of the area to 
be treated; versatility in the use of surface 
coagulation as well as of penetrating igni- 
punctures according to indications ; ophthal- 
moscopic observation during the procedure ; 
no danger of producing cataract ; and, as the 
following analysis of cases in the literature 
so treated shows, remarkably good and con- 
sistent results with a high percentage of per- 
fect cures and the disappearance of exudates. 
The chief danger is postoperative vitreous 
hemorrhage. 

There are cases of cures by radium ( Fos- 
ter Moore, et al.) and X rays (Cordes, et 
al.) reported in the literature. One of the 
most striking cures of this sort is that re- 
ported by Cordes and Schwartz before this 
society in 1952, when they showed a case 
of cure with an 11-year follow up. 

On the other hand, there are cases of pri- 
mary failure with radium (Handl, Neame) 
and with X ray (Kent, Guyton, and Mce- 
Govern), where second operations with dia- 
thermy coagulation showed five successes 
and one failure (Guyton and McGovern). 


In addition, Ballantyne reported the histo- 
logic findings in an eye that had been treated 
with radon seeds (4,000 r), six months later 
with X ray (four treatments, total 4,750 r), 
with vision 6/60 three months later. Two 
years later there was sudden loss of vision 
due to massive hemorrhage in the vitreous, 
and the development of severe acute glau- 
coma. The histologic studies showed more 
destruction (hyalin degeneration) of the 
normal retinal vessels than of the angioma 
and its feeders. 

A most thorough review of the literature 
has disclosed reports of 47 eyes (38 pa- 
tients) with angiomatosis retinae that had 
been treated with diathermy coagulation as 
the definitive or final form of treatment. The 
youngest patient was aged seven, the oldest 
40. The average age was 25. There. were 16 
males and 13 females. The sex of the re- 
maining 18 was not given. 

The angiomas were monocular in nine 
cases, six of these involving the left eye only, 
and binocular in 20. The remaining 12 cases 
were not specified. 

Thirty-nine eyes had a single angioma, 
five eyes showed two lesions, and three eyes 
showed three or more angiomas. 

Most of the lesions were in the temporal 
periphery (14 upper temporal, 12 lower 
temporal). In eight eyes the tumors were in 
the nasal periphery, in five the lesions were 
directly above, and in three, directly below. 
Five cases were not specified. 

In 10 eyes the disease was in Stage I; in 
21 eyes, Stage Il; in nine eyes, Stage III; 
although not specified in seven, it is reason- 
able to assume that the disease was in the first 
or second stage. 

Ten patients (21 percent) had a family 
history of von Hippel or Lindau’s disease 
or both (Saeb6 and Rumbauer, especially). 

Nine patients had neurologic or visceral 
involvement, but in more than 50 percent of 
the cases surveyed there was no mention 
made of a neurologic examination. 

The color of the tumors varied in descrip- 
tion from gray white to cherry red, most of 
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them were noted as reddish in color. The 
size varied, when mentioned, from 0.5 disc 
diameter to 3.5 disc diameters. Most of 
the lesions were elevated, from 0.5 diopter to 
3.0 diopters. The exudates were described 
as flaky or circinate but in only three cases 
were there star-shaped figures in the macula. 

The treatment with diathermy was com- 
pletely successful in 33 eyes (70 percent). 
Success here means total destruction of the 
tumor, smooth postoperative recovery, with 
preservation and restoration of the pre- 
operative vision, which was very good in the 
majority of the cases, especially in Stages 
I and II of the disease. Six eyes were im- 
proved (tumor destroyed and eyeball pre- 
served). There were eight failures, one of 
these (Saebo) appeared to be successful for 
four years, then the disease spread to other 
parts of the fundus, producing a detached 
retina and resulting in a failure. On the 
other hand it is probably not unusual for the 
postoperative reaction to persist for some 
time and only at the end of several weeks, or 
even months, to clear with restoration of use- 
ful vision (Lewis, Guyton, and McGovern). 

Nine of the 38 patients had both eyes 
operated upon. Of these, five had a success- 
ful result in each eye and four a successful 
result in only one eye. 

Seventeen eyes showed a postoperative 
hemorrhage in the vitreous (one on the 
eighth day, one on the 25th day) ; five of 
these were failures. Eight eyes had a tempo- 
rary detachment of the retina (in four of 
these, the detachment was present before 
surgery). Five eyes had a permanent detach- 
ment of the retina (in two of these, the de- 
tachment was present before surgery). In 
15 eyes the absence of a postoperative hem- 
orrhage was definitely noted. 

The period of observation of the success- 
ful cases varied from two weeks (much too 
short a time to be significant) to 11 years 
(Vail) and 12 years (Neame). The average 
period was less than two years. 

Five eyes had multiple operations, two 
with success. One of the failures had a 


DERRICK VAIL 


scleral resection. Three of the successful 
cases were treated with electrolysis followed 
by perforating diathermy. Most of them 
(33) had surface diathermy followed by 
penetrating diathermy, and 10 had penetrat- 
ing diathermy alone (for example, Vail, 
Straatsma, Tsao, et al.). No cases so far as 
could be determined were treated by surface 
diathermy alone. 

Most authors sought to destroy the tumor 
as the target of the operation. A few sought 
to destroy the feeders, sometimes getting 
into trouble. Most of them preferred to fol- 
low Weve's advice and perform a surface 
diathermy coagulation, immediately followed’ 
by a few penetrating points. Weve says that 
in multiple tumors the whole job should not 
be done at once ; rather the necessary opera- 
tions should be spread over intervals of sev- 
eral weeks. 

In the event that the authors gave the de- 
tails of their technique, which was not fre- 
quent enough, the current used in successful 
cases varied from 15 to 100 ma. for three 
to seven seconds. Obviously these figures 
are not of much value. It would appear how- 
ever that a current of 100 ma. is unneces- 
sarily strong and brings with it definite risks 
of postoperative complications. The dictum 
used in retinal detachment surgery, to the 
effect that one should use the minimum 
amount of current that is just enough to do 
the job, applies here as well. 

It may be fruitful to analyze some of the 
failures. Rumbauer, for example, reports 
a case in a man aged 27 years. The right eye 
had been blind for a year. The left eye 
showed two angiomas in the temporal area. 
Lipoid changes were present, as well as a 
partial retinal detachment in the temporal 
periphery. Vision was 6/60. The vision on 
the day prior to surgery was 1/60, and the 
detached retina and exudate were much 
worse (early Stage III). Diathermy coagula- 
tion was done (50 to 60 ma., two to three 
sec.) into the tumors. There was blood in 
the vitreous, detachment persisted. Four 
weeks later diathermy in the area of detach- 
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ment was done. One and a half weeks later 
a third diathermy operation was done. It 
was followed later by scleral puncture be- 
low, which yielded dark blood. Vision was 
2/60; then followed complete retinal detach- 
ment and failure. , 

Another example is a case of Saebo’s. The 
left eye of a woman aged 32 had vision of 
5/6. There was one angioma below. Two 
years later diathermy was performed, with 
an immediate postoperative retinal detach- 
ment and failure. 

On the other hand, MacRae reported a 
case of two angiomas in the temporal part of 
the left eye of a woman, aged 27, whose right 
eye was totally blind. He applied catholysis 
(three ma. for three sec.) and surface dia- 
thermy (100 ma. for eight sec.), and short- 
needle perforation diathermy (40 ma. for 
three sec.) to the upper angioma. Immediate 
postoperative edema of the retina and sub- 
hyaloid hemorrhage followed. One month 
later a fresh vitreous hemorrhage occurred. 
A second operation was performed. It con- 
sisted of surface diathermy, then catholysis 
(three ma. for 3 sec.), followed by perforat- 
ing diathermy (40 ma.) ; no hemorrhage oc- 
curred but much edema of the retina en- 
sued. Two months later the lower tumor was 
operated upon. It was accurately localized 
with catholysis, followed by surface coagula- 
tion and penetrating diathermy coagulation. 
The final vision seven months after opera- 
tion was 6/18 and “steadily improving.” 

An analysis of the results of surgery in the 
different stages of the disease shows: 


STAGE Eves Fat_ures Improvep 
I 10 2 1 

- 21 3 2 

Ill 9 2 3 
Not specified (I & 11?) 7 l 


It is remarkable that four of the nine eyes 
that were operated upon in Stage III were 
successes (Weve, Tsao, Michaelson, Guil- 
laumat). On the other hand, five failures in 
Stages I and II of the 31 eyes is still higher 
than one would like. It is possible that too 
much was done in these cases, that too much 


diathermy current was used for a particular 
eye, or that hitting choroidal or feeder ves- 
sels resulted in severe intravitreal hemor- 
rhage or retinal deatchment. In six of the 
cases of failure, hopeless postoperative reti- 
nal detachment was responsible. There are 
not enough data given in the reported cases 
to determine with any accuracy this most 
important point. 

There are a_ few additional interesting 
points gleaned from a study of the case re- 
ports: 

1. Rumbauer includes two cases that were 
spontaneously healed (without surgery), 
thus showing that the prognosis is not m- 
variably bad. 

2. Tsao, et al., noticed that “when the 
eyeball is pressed with the finger the tumor 
becomes pale.”’ Also, that the feeding vessels 
showed no branches but after operation, 
branches appeared. The authors believe these 
to be old channels reopened. Furthermore, 
the secondary changes (lipoid exudate, and 
so forth) are not entirely due to the angioma 
but probably result from vascular malnutri- 
tion of the retina. 

3. Craig, et al., report that one of their 
patients had a retinal angioma that was mis- 
taken for tuberculous focal choroiditis for 
some time before its proper nature was rec- 
ognized. 

4. Guillaumat, et al., found that the use 
of steroids did not help in postoperative 
retinal edema. 

5. Straatsma found that préssing on the 
globe caused pulsation of the dilated vessels, 
but not of the tumor. 

6. Guillaumat, et al., did the fluorescein 
test in one of their patients prior to surgery. 
It was normal, ruling out to some extent the 
possibility of an increased permeability of 
the capillaries in this disease. 

7. Saeb6é remarks that “the situation is 
especially grave when the tumor or exudative 
changes take place in the central part of the 
fundus.” 

8. Moller points out that fresh angioma 
may develop in the retina. 


532 


9. Weve optimistically says “it appears 
that this disease, hitherto considered incura- 
ble, gives practically 100 percent chance of 
cure, provided that it is recognized in time.” 

10. Handl remarks that he had not seen 
dilated episcleral blood vessel clusters lying 
over the area of the angioma, either in the 
ciliary vascular area or in the area of the 
vortex veins as noted by Schreck. 

11. Finally, Meyer-Schwickerath, who has 
devised an instrument for coagulation of 
the retina by light, has recently reported a 
case of angiomatosis retinae successfully 
cured by means of his instrument. His illus- 
trations show that the tumor was totally de- 
stroyed four months after treatment. Since 
his method is one of coagulation, his case 
should be included among the successes re- 
ported above. 


SUMMARY AND CONCLUSIONS 


1. Angiomatosis retinae (von Hippel’s 
disease) and its systemic counterpart ( Lin- 
dau’s disease ) are disease entities now firmly 
established in medicine. They are probably 
more common than are supposed. Neurolo- 
gists and neurosurgeons may miss the ocular 
lesions, ophthalmologists the systemic ones. 
Thus teamwork is essential. 

2. Angiomatosis retinae can be divided 
into four stages of progression during its 
relentless evolution. Stage I consists of one 
or more dilated and tortuous veins, more or 
less parallel, running usually to the periph- 
eral and pre-equatorial areas of the retina. 
They terminate in a circumscribed tumorous 
area (the angioma) which may be single or, 
much more rarely, multiple. Stage II con- 
sists of retinal hemorrhages, but especially 
of a deposit of flaky lipoid exudates scattered 
in the various layers of the retina. Stage ITI 
consists of massive exudation and retinal de- 
tachment, and Stage IV is terminal with 
uveitis, absolute glaucoma, and loss of the 
eye. 
3. It seems to be a rare possibility that the 
disease may arrest itself at Stages I or II. 
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4. The disease is easy to recognize during 
Stages I and II, but Stage III] may be con- 
fused with Coats’s disease, advanced circoid 
aneurysm, multiple congenital aneurysms, or 
retinoblastoma. Like most familial and her- 
editary diseases, confusing “formes frustes” 
may be encountered. 

5. Angiomas have been successfully 
treated by radium, X rays, catholysis, dia- 
thermy coagulation, and, most recently, by 
heliocautery. 

6. This paper is primarily concerned with 
the treatment of this disease by electrocoagu- 
lation. Forty-six such cases (38 patients) 
collected from a review of the literature are 
analyzed. To this list is added an additional 
case report, 11 years after successful sur- 
gery. 

7. The operation successfully cured 33 
(70 percent); six were improved (eyeball 
saved, poor or little vision), and eight were 
complete failures. 

8. Stages I and II are the most favorable 
for surgery, although it should be noted that 
four of the nine eyes operated on early in 
Stage III are considered to be successes. 

9. Mild surface diathermy coagulation 
followed by pinpoint ignipunctures into the 
tumor itself seems to offer the best prospect 
for success. If the tumor is destroyed, the 
feeder vessels shrink in size and lose their 
tortuosity. The lipoid deposits disappear 
within a year thereafter. If they do not dis- 
appear, it presumably means that the tumor 
has not been destroyed, that others may be 
present, or new ones developed. 

10. The greatest hazard is hemorrhage in- 
to the retina, choroid, or vitreous. For this 
reason diathermy should be applied with the 
weakest current capable of doing the job, 
and under frequent ophthalmoscopic control. 

11. Multiple tumors are best treated sep- 
arately and at intervals. 

12. Sound and cogent reasons are given 
why direct coagulation of the tumor by dia- 
thermy or similar agents gives far better 
and more certain lasting results than those 
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reported to be obtained by X rays or radium. allel those found in the general literature of 
13. The background statistics of this se- the subject. 
lected group of surgical cases uncannily par- 700 North Michigan Avenue (11). 
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EXPERIMENTAL IMPLANTS OF SCLERA INTO 
THE ANTERIOR CHAMBER* 


H. H. Cut, M.D., C. C. Tenc, M.D., anp H. M. Kartzin, M.D. 
New York 


The anterior chamber of the eye as a site 
for tissue implant has been extensively uti- 
lized both by ophthalmologists and cancer 
research workers. It is a uniquely favorable 
site for tissue implantation, because the im- 
plants can survive and some malignant tu- 
mor and embryonic tissue will even grow 
in the anterior chamber. It is also ideal for 
observation, because the cornea acts as a 
window so that the implanted tissue can be 
studied under magnification at will, without 
disturbing the implant. 


*From the laboratory of The Eye-Bank for 
Sight Restoration, Inc. Manhattan Eye, Ear, and 
Throat Hospital. Supported by Grants B 1130 and 
B 153 from the U. S. Public Health Service. 


Previous investigators have been con- 
cerned with changes in the epithelium, for- 
mation of epithelial cysts, the possibility of 
epithelization of the anterior chamber,’* 
and the viability and growth of malignant 
tumor and embryonic tissue in the anterior 
chamber.*-*° No one seems to have stressed 
degenerative changes of the connective tis- 
sue. 

_The purpose of this experimental study is 
to determine (1) the effect of aqueous on 
connective tissue implanted into the anterior 
chamber, (2) whether connective tissue im- 
planted into the anterior chamber of the 
eye will eventually exhibit the same type of 
connective tissue degeneration as is found 
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in open-angle glaucoma,"* ** and (3) what 
essential factors are needed for the develop- 
ment of this degenerative process. 

Connective tissue from various sources, 
such as cartilage, cornea, and conjunctiva, 
was studied with these aims in mind and 
discarded as unsatisfactory for one reason 
or another. Finally connective tissue from 
the sclera was chosen as most suitable. 


MATERIALS AND METHODS 


Chinchilla rabbits weighing between 1.8 
and 2.3 kg. were used exclusively in these 
experiments. The implants could be visual- 
ized better in pigmented rabbits. Scleral im- 
plants into the anterior chamber were per- 
formed on 24 rabbits’ eyes. The rabbits 
were anesthetized with intravenous sodium 
nembutal (veterinary nembutal, Abbott). A 
1.5-mm. disc of sclera was removed from 
one eye with a trephine and immediately in- 
troduced into the anterior chamber of the 
opposite eye through a keratome incision 
near the upper limbus. Gentle stroking over 
the cornea with a spatula was used to move 
the implanted sclera into the pupillary space. 
The eye was atropinized in order to give 
the implant a large pupillary space in which 
to lodge. 

Chemotherapy and antibiotics for the con- 
trol of infection were not necessary. They 
should not be employed as a substitute for 
asepsis. 

The eyes were examined with slitlamp bio- 
microscope, and drawings were made in se- 
lected cases. The eyes were observed at reg- 
ular intervals starting with daily inspection 
during the first postoperative week, then 
every other day for two weeks, and, finally, 
monthly. The animals were killed at varying 
intervals for histologic study. The enucleated 
eyes were immediately fixed in 10-percent 
neutral formalin solution, and the anterior 
segments, usually exclusive of the lens, were 
embedded in paraffin, except for two, which 
were embedded in celloidin. Serial sections 
were stained with hematoxylin and eosin, 


periodic acid Schiff stain, van Gieson and 
Verhoeff’s elastic tissue stain. 


OBSERVATIONS AND RESULTS 


A. SLITLAMP BIOMICROSCOPIC CHANGES 


The scleral implants were placed in the 
pupillary area during operation. The follow- 
ing day the implants were surrounded by a 
delicate exudate, apparently fibrin, but were 
still separated from the free margin of the 
dilated pupil in most cases. The implants 
showed a tendency to remain in the pupillary 
space until the third or fourth day after 
operation. When the fibrinous exudate had 
completely absorbed, the implant moved to 
the anterior surface of the iris. It was usu- 
ally found in the lower nasal quadrant of 
the iris and appeared to be attached to its 
anterior surface. 

On one occasion, the implant was attached 
to the posterior surface of the cornea. Dur- 
ing the first few days the tissue seemed to 
be slightly edematous, but otherwise it ap- 
peared to be normal scleral tissue. None of 
the implants showed any appreciable change 
during the first two or three months of their 
presence in the anterior chamber except to 
become globular in shape. Of the 24 rabbits’ 
eyes, seven of the implants gradually as- 
sumed a spongy appearance and lost their 
smooth surfaces (fig. 1A). This change 
started at the surface of the implants. There 
was very little shrinkage in size. The re- 
maining 17 implants remained stationary, 
showing no changes in either appearance or 
size for the entire period of observation, the 
longest period being 13 months (fig. 1B). 

The iris exhibited little reaction. There 
was some increase in pigmentation adjacent 
to the implant in most cases, but it was not 
marked. This usually occurred only after 
the implant had been in the anterior chamber 
for a few months. Occasionally the iris pig- 
ment extended to the surface of the implant 
(fig. 1B).-No blood vessels could be seen 
entering the implant under slitlamp exami- 
nation. 
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Fig. 1 (Chi, Teng, and Katzin). Drawing of slitlamp biomicroscopic picture of a scleral implant im 
the anterior chamber. (A) The implant, in the anterior chamber for eight months and one week, shows 
some sponginess, especially at the two ends (700, O.S.). (B) This implant, after 13 months in the an- 
terior chamber, has the appearance of normal scleral tissue with a smooth surface except for some pig- 
mentation at its base (723, O.D.). 


B. HisTOLOGIC CHANGES 

Histologically the scleral implants pre- 
sented two different types of pictures: some 
became encapsulated in a layer of endo- 
thelial-like cells and some did not. 

The seven out of 24 implanted pieces of 
sclera which did not become encapsulated 
by the cellular covering exhibited definite 
degenerative changes in the scleral tissue 
(figs. 2A and 3A). There was a decrease in 
cellularity with loss of ground substance and 
change of staining properties of the colla- 
gen fibers (figs. 2A and 3A). The collagen 
fibers gradually disintegrated and disap- 
peared. The elastic fibers of the sclera were 
more resistant than collagen, but they also 


degenerated eventually. The degenerative 
process started from the surface of the im- 
plant and slowly extended to the center, pro- 
ducing the spongy appearance we had noted 
under slitlamp examination. 

In the remaining 17 cases the implanted 
sclera became completely or partially en- 
capsulated by endothelial-like cells (figs. 2B 
and 4). The cellular covering of the implant 
appeared to be a single layer in most cases, 
but multiple layers were occasionally seen. 
This cellular covering was always continu- 
ous with the surface of the iris. In one 
specimen there was a thin, homogeneous 
membrane beneath the cellular covering 
which was periodic acid-Schiff positive (fig. 


Fig. 2 (Chi, Teng, and Katzin). Two different types of histologic changes occurred in sclera implanted 
into the anterior chamber. (A) This sclera (1), in the anterior chamber for eight months and one week, 
is not encapsulated by cells and shows degenerative changes with decrease in cellularity, loss of ground 
substance, and disintegration and disappearance of collagen fibers, especially in area D (x85, 700-7, O.S., 
hematoxylin-eosin). (B) This sclera (1), in the anterior chamber for 13 months, is covered by a single 
layer of endothelial-like cells and exhibits no degeneration of the scleral tissue (98, 723-37, O.D.. 


hematoxylin-eosin ). 
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Fig. 3 (Chi, Teng, and Katzin). (A) This implant, after three months and one week, shows degenerative 
changes. It is not covered by endothelial-like cells and takes connective tissue stain very poorly as com- 
pared with B ( «90, 693-37, O.S., van Gieson). (B) This implant (1) is encapsulated by cells after three 
months in the anterior chamber. There are no degenerative changes ( x90, 694-27, O.S., van Gieson). 


4). The encapsulated implant lived almost 
unaltered for the duration of the experiment 
(13 months). Clinically these implants ap- 
peared as normal scleral tissue with a smooth 
surface (fig. 1B). The time necessary for 
complete encapsulation of the implant varied. 
It was impossible to determine clinically, 


but histologic examination of one eye re- 
moved six days after the operation showed 
that the implant was already completely cov- 
ered by endothelial-like cells. 

All the implants, both encapsulated and 
nonencapsulated, were attached to the an- 
terior surface of the iris, except for one 


Fig. 4 (Chi, Teng and Katzin). 
In this specimen the sclera (1) was 
in the anterior chamber for nine 
months. It is covered by a single 
layer of cells and a thin, homo- 
geneous membrane which is posi- 
tive to periodic acid-Schiff stain 
(arrow). It shows no degeneration 
of scleral tissue (112, 721-48, 
O.S., periodic acid-Schiff). 


1 
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Fig. 5 (Chi, Teng and Katzin). This implanted sclera (1), in the anterior chamber for two days, 


appears slightly edematous and its anterior surface is covered with a delicate fibrinous exudate containing 


macrophages ( «85, 830-25, O.D., hematoxylin-eosin ). 


specimen in which the implant had acci- 
dentally adhered to the posterior surface of 
the cornea. There was slight, but consistent 
increase in pigmentation of the iris under- 
lying and adjacent to the implant after the 
implant had been in the anterior chamber 
for a few months (figs. 2B and 3B). There 
was no infiltration of inflammatory cells or 
invasion of blood vessels, either in the en- 
capsulated or the nonencapsulated implants. 

Within the first few days the implants 
were surrounded by delicate fibrinous exu- 
date containing some macrophages and some 
stellate cells (fig. 5). The latter were proba- 
bly fibroblasts transformed from the macro- 
phages. The implants became slightly edem- 
atous, but did not otherwise look apprecia- 
bly different from normal sclera. 


CoMMENT 

Comparison of the slitlamp biomicroscopic 
and histologic appearances of these speci- 
mens showed that the implants with smooth 
surfaces were those that had become encap- 
sulated by endothelial-like cells, while the 
spongy look of the nonencapsulated scleral 
implants was due to degenerative changes. 
This experimental work strongly suggests 
that cellular covering of the implant plays an 
important protective role in preventing the 
degeneration of the connective tissue im- 
planted into the anterior chamber. Gunder- 
sen* reported that one of his corneal im- 
plants was covered by proliferated corneal 
endothelium and the corneal stroma lived 
almost unaltered in the anterior chamber for 
20 months. 
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The cellular covering of the implanted 
sclera is so delicate that it cannot be detected 
in the living eye with the slitlamp. There 
was nothing in the technical procedure in 
the cases that developed encapsulation which 
differed from that in which the implants did 
not become encapsulated. We have no satis- 
factory explanation for the encapsulation in 
some cases and the nonencapsulation in 
others. 

In this investigation the cellular covering 
of the implant most likely originated from 
the endothelium of the iris. In most in- 
stances the encapsulated implants were cov- 
ered by a very delicate unicellular layer 
which appeared to extend from the iris sur- 
face, made up of cells continuous with and 
not distinguishable from the iris surface en- 
dothelium. Sometimes it is associated with 
pigment extending from the iris surface. As 
Snell" pointed out, the endothelium of the 
iris surface shows some capacity to prolif- 
erate. Another possibility to be considered 
is that these cells originate from macro- 
phages which are present in the fibrinous 
exudate in small numbers during the first 
few days. Later these macrophages are 
transformed into fibroblasts, but show no 
tendency to lay down collagen. On the other 
hand, in one specimen, there is a thin, ho- 
mogeneous membrane under the cellular cov- 
ering which takes positive periodic acid 
Schiff stain. It seems that this is a basement 
membrane formed by the endothelial-like 
cells. Based on morphology alone, it is diffi- 
cult or impossible to distinguish endothelial 
cells from fibroblasts. 

It is interesting to note that vasculariza- 
tion does not occur in scleral implants, al- 
though other tissue implants (cornea,’? con- 
junctiva,® cancer,** and embryonic tissue’® ) 
were always invaded by blood vessels from 
the iris. 

The degenerative changes in the nonen- 
capsulated scleral implants may be due to 
the presence of certain substances in the 
aqueous, affecting the implant directly. It is 
also possible that the degeneration is due to 
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the continuous leaching-out of the ground 
substance of the implant by the aqueous. The 
change in the ground substance may create 
an unfavorable environment for the im- 
planted sclera to live normally. In either 
case, our work shows that the cellular cov- 
ering has a very important protective func- 
tion toward the implanted sclera. This study 
lends a great deal of support to our previous 
observation of primary degeneration in the 
vicinity of the chamber angle in open-angle 
glaucoma.'*:** We pointed out that the de- 
generation probably started with the endo- 
thelial lining of the trabecula around 
Schlemm’s canal. The degenerative change 
in the endothelial cells caused greater ex- 
posure of the other elements of the trabecula 
to the aqueous, leading to degenerative 
changes in those elements. The healing or 
reactive phase of the degeneration was 
marked by proliferation of the endothelium 
from the remaining normal cells. Both the 
degenerative and the proliferative processes 
contribute to the decreased facility of aque- 
ous outflow. 


SUMMARY AND CONCLUSION 


Autologous scleral implants in the anterior 
chamber of rabbits’ eyes can survive with- 
out change for periods up to the duration of 
this experiment (13 months) if encapsulated 
by endothelial-like cells. The nonencapsu- 
lated implants reveal degenerative changes 
which are strikingly like those found in 
open-angle glaucoma. This suggests that cell- 
ular covering of the implant plays an im- 
portant protective role in preventing de- 
generation of the connective tissue im- 
planted into the anterior chamber. This ex- 
perimental work strengthens our theory that 
in cases of open-angle glaucoma, changes in 
the endothelial cells of the trabecular mesh- 
work may result in a greater exposure of the 
other elements of the trabecula to the aque- 
ous, and this, in turn, causes the dégenera- 
tion of these elements. 
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PENETRATING KERATOPLASTY* 


OBSERVATIONS BASED ON A SERIES OF 148 CASES WITH SPECIAL EMPHASIS ON 
TECHNIQUES OF GRAFT FIXATION 


BreENDAN D. Leaney, M.D. 
Lowell, Massachusetts 


INTRODUCTION 


Transplantation of the cornea is undoubt- 
edly one of the most fascinating subjects m 
modern ophthalmology. During the past 19 
years, I have had the opportunity of doing 
148 of these grafts, principally at the Mas- 
sachusetts Eye and Ear Infirmary and St. 
John’s Hospital, Lowell. The statistical re- 
sults of cases from the ward service of the 
Massachusetts Eye and Ear Infirmary be- 
fore 1947 were included in the report on 
corneal transplantation sponsored that year 
by the American Academy of Ophthalmol- 
ogy and Otolaryngology. The Lowell cases, 
however, which include those from active 


* Presented at the 93rd annual meeting of the 
American Ophthalmological Society, Hot Springs, 
Virginia, June, 1957. 


ward services and all my private cases, have 
not been reported previously. Using this 
series with its extremely diverse results as a 
background, | would like to emphasize a 
few points on transplantation which expe- 
rience indicates to be of more than ordinary 
interest or importance. A statistical analysis 
will also be included of 100 consecutive 
transplants done during the years 1944 to 
1954. 


CLASSIFICATION OF TRANSPLANTS 


Transplants are classified in two ways, 
by surface area and by depth (fig. 
According to area, they are total if the en- 
tire width of the cornea is used, and cir- 
cumscribed, or partial, if only a window is 
taken from the cornea. According to depth, 


GRAFTS 
Fig. 1 (Leahey). Classification of grafts. 


they are lamellar when only the top layers 
or lamellas are replaced, and penetrating 
when the full thickness of the cornea is 
transplanted. Thus one recognizes four 
types: total and partial lamellar, and total 
and partial penetrating keratoplasty. Until 
a few years ago only the partial penetrating 
was considered of value ; but lamellar grafts 
are now widely used also. 


SELECTION OF CASES 


The first key to success is the proper se- 
lection of cases. Favorable cases are those in 


BRENDAN D. LEAHEY 


which the eye is normal except for the cor- 
nea; the leucoma, or scar, is not dense or 
vascular; and there are areas of clear or 
slightly scarred cornea surrounding the 
graft to furnish it nutrition (figs. 2 and 3). 
Especially unfavorable cases are those with 
dense scarring of the entire cornea, vascu- 
larized pannus from old trachoma or severe 
chemical burns (fig. 4), and edema of the 
cornea as in Fuchs’s dystrophy (fig. 5). In 
my experience the “most favorable cases” 
have been the following groups in the order 
listed: (1) small central scars from any 
cause, (2) keratoconus, (3) Groenouw’s fa- 
milial dystrophy and lattice keratitis, (4) 
diffuse thin scarring as from old phlyctenu- 
lar keratitis, and (5) old interstitial keratitis 
with irregular moderate scarring. 


PREPARATORY TREATMENT AND 
CONSIDERATIONS 
CORNEAL BLOOD VESSELS 


Many eyes that are otherwise hopeless 
can be made suitable for grafting by pre- 


Figs. 2 to 5 (Leahey). Scar types. (2) Central, very favorable. (3) Old disciform, favorable. (4) Vascu- 
larized lime burn, unfavorable. (5) Fuchs’s dystrophy, very unfavorable. 
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liminary surgery. One of the worst problems 
is getting rid of the blood vessels. Some of 
these vessels can be closed by means of cau- 
tery or diathermy applied to the vessels at 
the limbus for two mm. I have done a very 
large number of these, and, in general, my 
results are unsatisfactory. Nine out of 10 
of the vessels soon reopen. Corneal stripping 
(superficial keratectomy) is helpful when 
the vessels are large and superficial; but, 
again, the results of stripping are disap- 
pointing. Radiation is the most effective 
method. 

Since radiation works well only on small 
vessels and new capillaries, the larger trunks 
should still be treated by stripping or dia- 
thermy peritomy. Radiation may be given 
in many ways. Since 1948, I have been using 
a 23 me. radium D applicator and consider 
this the most satisfactory method to date. 
These applicators are much more expensive 
than the other available beta ray applicators, 
costing several times as much as strontium 
90. The radium D beta rays have less pene- 
trating power than those of strontium 90, 
radium, and radon, and the rays are almost 
completely absorbed in the corneal tissue. 
Since less than a fourth as much radiation 
from radium D reaches the lens surface as 
from the other applicators, it is particularly 
safe and suitable for corneal treatment, and 
is unquestionably the method of choice for 
superficial corneal vessels. 

Some ophthalmologists’? have reported 
radium D ineffective in treating corneal vas- 
cularization. My applicator has been used 
for a total of about 2,000 treatments on ap- 
proximately 300 people for corneal vascu- 
larization of many types including a great 
many cases of rosacea keratitis, recurrent 
pterygium, and chemical burns. In practi- 
cally all of these cases the radium D proved 
extremely effective even when there was 
deep vascularization. About one third of the 
cases with deep vascularization had some 
temporary irritation of the eye during the 
_ treatment, but ill effects were rare. Approxi- 
mately two percent of the radiated corneas 
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showed delayed superficial ulceration of the 
cornea lasting several months. The few eyes 
so afflicted originally had full thickness 
dense leucomas with extremely extensive 
deep vascularization, and each also had a 
preliminary superficial keratectomy followed 
by more than the customary dose of beta. 
Thus far no cataract which can be attributed 
to. radium D has been observed. Other au- 
thors, however, have recently reported num- 
erous radiation cataracts following use of 
strontium 90, radium, and radon applica- 
tors.** 

No one applicator can be best for all situ- 
ations, and in the light of present knowledge 
the ideal therapy would be to use radium D 
on eyes with vascularization primarily in the 
anterior two thirds of the cornea. The more 
dangerous applicators with deeper penetra- 
tion (strontium 90, radon, or radium) could 
be substituted for radium D in the relatively 
small group of cases with vessels abundant 
in the posterior cornea. 

Immediately after the first beta treatment, 
a diathermy peritomy is done on any large 
vessels running across the limbus into the 
treated area. When doing the peritomy it is 
desirable to wear a magnifying loupe, and to 
regulate the current so that the vessel is co- 
agulated without causing any measurable 
burn to the surrounding tissues. For peri- 
tomies done in the office a Britcher Hyfre- 
cator is very satisfactory. The needle should 
be in contact with the cornea before turning 
on the current to avoid making a spark gap 
and causing superficial burn outside the 
vessel area. 

Since with a 23-me. radium D applicator 
each five-mm. area of vascularization re- 
quires about five six-minute treatments, me- 
chanical holders are desirable. The Steven- 
son holder, which attaches to the speculum, 
is rather difficult to adjust; and with it, 


,slight motion of the speculum is enough to 


allow the applicator to rub on the cornea. 
A few years ago, I designed one consisting 
of a malleable wire which slides into holes 
in an eye glass frame or headband (fig. 6). 


Fig. 6 (Leahey). Holder for beta-ray applicator. 


The wire is set in place over the desired area 
of the cornea and the fine adjustment is 
made on an easily turning screw at the ra- 
dium end of the wire. 

Under the slitlamp, the radiated corneal 
vessels appear to undergo an obliterative 
endarteritis. They get smaller in caliber, 
darker in color, and frequently show little 
hemorrhages along their course. Later, short 
sections of the vessels disappear completely. 
The effect is usually not complete until three 
months after the last treatment. 
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COMPLETE CORNEAL PANNUS 


When there is extensive thick pannus of 
the cornea a superficial keratectomy is done, 
and the conjunctiva and scar tissue are re- 
sected for four mm. back of the limbus 
(figs. 7A, B, and C). The sclera is scraped 
bare and free of vessels in much the same 
manner as when transplanting a pterygium. 
It was formerly thought that complete re- 
cession of the conjunctiva all around the 
lumbus, leaving the sclera bare, would cause 
interference with corneal nutrition and pos- 
sible serious corneal damage. In 1947, how- 
ever, Lombardo’ showed that this method 
was often helpful in removal of extensive 
pannus tn trachoma and caused no damage to 
the cornea. | tried his method in a few cases, 
but did not find it effective until it was com- 
bined with radiation. 

The cut edges of the conjunctiva are held 
in position by four silk sutures passed 
through episcleral tissue. Three days after, 
beta radiation is started before the vessels 
have time to grow in again. Incidentally, it 
is very difficult to do an extensive corneal 


Fig. 7 (Leahey). Complete corneal 
pannus. (A) Vascularized thick pan- 
nus of entire cornea from lime burn 
40 years earlier. (B) Same eye after 
superficial keratectomy, recession of 
conjunctiva and scar tissue around 
limbus, and beta radiation. (C) Same 
eye one year after penetrating graft. 
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stripping with a cataract knife or an ordi- 
nary surgical knife such as the Bard Parker 
No. 15. The process is greatly simplified by 
using the gently rounded blade of a sharp 
Demarres corneal splitter similar to that fre- 
quently used in lamellar keratoplasty. Where 
this is not available the round tipped Beaver 
No. 44 blade is moderately satisfactory. 


EXTREME KERATOCONUS 


In some severe keratoconus cases there is 
rupture of Descemet’s membrane and acute 
ectasia of the cornea. In two cases in this 
series this was extreme. The entire cornea 
in one case was edematous and white, and 
vision was reduced to light projection only. 
In both cases, elastic pressure bandages 
worn constantly for several weeks reduced 
the ectasia, and the edema gradually cleared 
completely. In the worse case there was no 
keratoconus three months later, but the en- 
tire cornea was semi-opaque and a number 
of small vessels had grown in due to the 
keratitis. Following beta radiation both of 
these eyes were suitable for grafting. 

Some surgeons advocate reducing the 
marked keratoconus by cautery at the apex 
before grafting. This flattens the cone, but 
unfortunately it often causes marked vas- 
cularization of the cornea. In general, this 
therapy is not to be recommended. 


SYNECHIA 


Anterior and posterior synechias should 
be released when possible and the pupil 
made dilatable, as otherwise anterior syne- 
chias may form at the edges of the new 
graft. A preliminary iridectomy may be 
needed in some cases. 


LOCATION OF GRAFT 


The location for the new graft should be 
picked carefully. It should be in an area 
that leaves as much clear cornea for its bor- 
der as possible. This is of great benefit to 
the nutrition of the graft; and, in fact, the 
amount of healthy corneal tissue at the graft 
margin is probably the most important sin- 


gle factor in determining the ultimate suc- 
cess of the graft. 

The graft should also be located so that it 
will lie within the pupillary area or the open- 
ing formed by the pupil plus the preliminary 
iridectomy in order to lessen the chance of 
anterior synechias. 

In keratoconus cases it is desirable that 
the entire thin part of the cone should be re- 
moved so that the edge of the graft will be 
in contact with host cornea of at least 60 
percent normal thickness. This generally 
calls for a graft at least six mm. in diameter 
with the center often slightly down and to 
the nasal side. 


SIZE OF GRAFT 


The size of graft preferred in ordinary 
cases varies with the surgeon and with the 
size and shape of the corneal scar, but most 
of mine have been from 4.5 to six mm., with 
the great majority being five mm. in width. 
The five-mm. graft is also most widely used 
by other surgeons. The smaller the grafts, 
the less the chance of dislocation and an- 
terior synechias, so before the advent of 
direct sutures a 4.5-mm. graft was desirable 
for patients whose postoperative behavior 
we distrusted, or for eyes in which the pupils 
could not be dilated. 

There are two main disadvantages to 
small grafts. If additional direct sutures are 
desired, inserting these sutures in the graft 
is much more difficult than in a large graft, 
and the suture track also encroaches on a 
larger percentage of new cornea. In addi- 
tion, when there is proliferation of tissue 
on the back of the graft, or edema of one 
edge due to slightly defective union, the 
pathologic process has a shorter distance to 
go to affect the center of the graft and visual 
acuity. Judging from my cases, another dis- 
advantage, much less important, is that the 
average residual astigmatic error is greater 
in smaller grafts than in large ones, 
presumably because any irregularity be- 
comes greater in relation to a smaller diam- 
eter and thus causes a greater change in curv- 
ature. 
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The disadvantages of the larger grafts are 
the need of direct sutures, increasing tend- 
ency for anterior synechias and their at- 
tendant complications, increasing tendency 
for poor coaptation in one area or for bulg- 
ing of the entire graft, and, in very large 
grafts, increasing tendency for vasculariza- 
tion due to proximity of the graft margin 
to the limbus. 


MISCELLANEOUS FACTORS 


If a cataract is present, the graft should 
be done first and the cataract removed about 
four months later, as the chance of a suc- 
cessful graft in aphakic cases is very slight. 
Following the transplant a cataract extrac- 
tion is no more difficult than on a normal 
patient. Former glaucoma cases must be 
under complete control without miotics. 
Nystagmus is not necessarily a contraindi- 
cation. 


THE DONOR 


CONDITION OF THE DONOR 


It is generally agreed that cadavers pro- 
vide as satisfactory material as living sub- 
jects. Blood grouping and systemic diseases 
appear to make no difference. In the light 
of recent work on possible tissue sensitivity, 
it is probable that some incompatibilities will 
eventually be found. Randolph (1949) in 
experiments on rabbits decided that it ts 
practically impossible to transmit syphilis in 
the graft.* Despite this work, however, in 
the United States corneas are usually not 
accepted for transplantation unless the donor 
has had a negative blood test. The eyes are 
also considered unsuitable when death is 
from an acute infection or from blood dys- 
crasias such as leukemia. 

The eye, of course, should be free from 
inflammatory changes and from any sug- 
gestion of corneal dystrophy. In earlier 
years I used several eyes enucleated for 
painful glaucoma. These corneas are appar- 
ently satisfactory if the edema has been of 
short duration and it is still possible to clear 
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the cornea with glycerin or hypertonic sa- 
line. Arruga,® Filatov,*° Wright," and 
Paton™ also: consider these glaucoma eyes 
satisfactory. Since the corneal nutrition is 
abnormal following several days of edema, 
however, and since corneal material is now 
more plentiful, I have used no glaucomatous 
eyés during the past 10 years. 

A similar situation exists in regard to 
malignant tumors in the posterior segment 
of the eye. | formerly used eyes with ma- 
lignant melanoma of the choroid provided 
there were no aqueous or corneal changes by 
slitamp. Many surgeons’ consider this 
safe; and as yet there has been no Case in 
the literature of a melanoma recurring in a 
recipient eye. Since a single cell on the back 
of the cornea might spread the malignancy, 
however, | feel it is unwise to use these 
eyes, and this opinion is shared by many 
other surgeons. Retinoblastomas are more 
malignant and spread more quickly, and 
since Hata’’ reported a case in which a ret- 
inoblastoma again occurred after kerato- 
plasty, most surgeons reject all such eyes. 

Recently, I successfully utilized the cor- 
nea of an electrocuted convict, an experience 
which has also been reported by other sur- 
geons.'* These corneas appear satisfactory, 
provided there is no visible corneal opacity. 

In general, autoplasty (from same indi- 
vidual) has no advantage over homoplasty 
(from same species). Blumenthal'® reported 
a successful graft from a Negro to a white 
person. Because of the possibility that de- 
layed edema of the graft may be due to 
tissue sensitivity, it is reasonable to expect, 
however, that autogenous grafts will ulti- 
mately be proven more successful. Hetero- 
plasty (from one species to another as from 
cat to man), despite some temporary suc- 
cess, has never given a satisfactory result 
in animal or man. 


AGE OF THE DONOR 


Many years ago when beveled grafts were 
more widely used, the eyes of newborn 


PENETRATING KERATOPLASTY 547 


babies were frequently utilized. I consider 
these very unsatisfactory for our present 
method with nonbeveled implants, and this 
opinion is shared by most surgeons,"* '***?" 
Babies’ corneas are thinner than those of 
adults. Because of their limpness, there is 
far more danger of poor union or postop- 
erative bulging. Because of their short ra- 
dius of curvature, they also tend to cause 
high myopia. Vannas** claims that a contact 
lens is often necessary to correct this re- 
sultant myopia. 

The eyes of young children are satisfac- 
tory, but possess to a lesser degree the dis- 
advantages of infants’ corneas. From ado- 
lescence to the age of about 70 corneas ap- 
pear to me to be especially suitable. In gen- 
eral, the cornea tends to be stiffer in the 
older person and therefore is easier to ma- 
n'pulate when a large size graft is used; it 
also is more apt to stay exactly in place. 
Elschnig,*® Thomas,”® Lohlein,** and Mc- 
Lean* consider the age of the donor of little 
significance. Barraquer,?* Franceschetti and 
Bischler,** Filatov,’® and Paton,"* however, 
believe corneas from old people are superior. 

There is no evidence available as to the 
relative value of corneas from extremely old 
people. Since very elderly corneas transmit 
less light than those of younger people, and 
since senile corneal tissue in life is more 
prone to a number of degenerations, ex- 
tremely old corneas should be considered 
less desirable until proven otherwise. 


METHODS OF PRESERVATION 


The usual method of preservation in the 
United States is to refrigerate the eye at 
ordinary ice-box temperature (4°C.). It 
may be kept in normal saline if it is to be 
used within six to 10 hours. If it is to be kept 
for a longer period, it should be in a sealed 
moist chamber with gauze and_saline in the 
bottom. The cornea is upright and is not 
covered by the fluid. 

In Europe, refrigeration in liquid paraf- 
fin is preferred by many surgeons.” Suc- 


cess has also been reported in preservation 
by partial dehydration™ Of the cornea and 
reconstitution with saline shortly before 
grafting, and by freezing.” 

Most surgeons, and probably all im the 
United States, preserve the entire eye. Van- 
nas,** Amsler,” and a few others, however, 
take only the cornea. This considerably sim- 
plifies the procedure in acquiring donor 
grafts, as no enucleation is required when 
the cornea is taken from a cadaver. 


LENGTH OF PRESERVATION 


Most surgeons**** believe that for pene- 
trating keratoplasty the graft should be uti- 
lized as soon as possible, and the earlier 
after death the eye is used the better. Fi- 
alho** found that, in eyes preserved in liquid 
paraffin, opacification started on the poste- 
rior surface after 24 hours and was com- 
plete by the seventh or eighth day, but the 
process was more delayed the sooner after 
death the eyes were removed. Petrossian™ 
reports that eyes preserved in saline and 
studied under a microscope show a similar 
course. They begin to degenerate very soon, 
but are transparent despite irregular epithe- 
lial lesions up to the eighth or 10th day. On 
the 15th, they are semitransparent and on 
the 20th completely opaque. 

In my own experience, the eyes tended to 
get soft in 12 to 18 hours, and when ex- 
amined with an ophthalmoscope and corneal 
microscope they showed progressive wrin- 
kling of Descemet’s membrane and irregular 
epithelial deterioration. When the tmtraocu- 
lar pressure was increased by squeezing, 
most of the folds in Descemet’s membrane 
disappeared. In some eyes the corneas re- 
mained semitransparent as long as 25 days. 

In all the early cases of this series (those 
preceding the 100 cases tabulated ), eyes enu- 
cleated from living people were employed 
and the transplants were done within one to 
three hours. When the Eye-Bank was first 
started, | used corneas up to 24 hours old. 
After using one cornea with markedly wrin- 
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kled Descemet’s membrane, however, similar 
folds remained permanently in the other- 
wise transparent graft; since then I have 
tried to use material less than 20 hours old. 
Most surgeons, however, use tissue up to 24 
hours, and many up to 48 hours, after death. 
There are no satisfactory statistics to prove 
definitely the relationship of this time in- 
terval to graft success, but it is my impres- 
sion that my results have been better when 
this period has been very short. 

Filatov® in Russia takes a diametrically 
opposite viewpoint. He thinks aging of the 
graft in refrigeration for four days causes 
changes in the tissue which improve the bio- 
logic qualities of the transplant and make it 
less able to react unfavorably to so-called 
“tissue sensitivity,” thus resulting in fewer 
cases of delayed edema of graft. Some 
French surgeons, including Paufique and 
Sourdille,*” have followed his teaching in 
this matter but are not definitely convinced. 
They do, however, agree that preservation 
for several days appears definitely beneficial 
in the case of lamellar grafts. 


TECHNIQUE 


PRELIMINARY CONSIDERATIONS 


I have tried many different techniques, 
but from 1937 to 1944, 90 percent of my 
cases were done with beveled edges by the 
square method of Castroviejo. About that 
time, along with other American surgeons, | 
realized that the use of nonbeveled grafts, 
as long advocated by Filatov, actually was 
a sound and practical surgical method. A 
switch to round grafts followed, and with 
these the operations have been in general 
much easier and more satisfactory. The ad- 
vantages of a round graft are many: 

1. When stained with fluorescein, the out- 
line of the circle is always much more visi- 
ble than the square marked by the knife. 
This is 4 great help when inserting sutures 
or finishing the cutting of the graft. 

2. After the sutures are inserted, the tre- 
phine can be reapplied with much less dan- 
ger of a false incision than with the double 
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knife. A double knife, incidentally, often 
spreads slightly during the incision, so the 
cuts are not strictly parallel. 

3. With the round graft, no keratome in- 
cision is necessary. In cases with dense leu- 
coma this keratome incision is a delicate pro- 
cedure, as too shallow an incision will split 
the corneal lamellas, and too deep a one 
may injure the lens. 

4. After the anterior chamber is opened, 
excision of the remainder of the graft by 
scissors is much easier with the round graft, 
as a trephine cut can be safely made much 
deeper than a knife cut. 

5. Elimination of the corners of the graft 
reduces the danger of anterior synechias. 

There are occasional cases, however, in 
which, due to the configuration of the scar, 
a square graft may provide more clear cor- 
nea at the graft margin, and in these the 
square method may still be desirable. 

Preliminary medication. An enema is rou- 
tinely ordered. For sedation Sodium Amytal 
100 mg. is given one and a half hours prior 
to surgery and Demerol 50 mg. one half 
hour before operation. The pupil is widely 
dilated with instillations of one-percent atro- 
pine one and a half hours and one hour be- 
fore operation, and two drops of 10 percent 
Neosynephrine 15 minutes before opera- 
tion. 

With grafts over six mm. in diameter, it 
is difficult to keep the pupils dilated enough 
to prevent formation of anterior synechias. 
In these cases, instead of mydriasis, pre- 
liminary miosis is obtained with pilocarpine 
or eserine. Since the margin of the pupil ad- 
heres to the graft edges more readily than 
do other areas of the iris, it is safer to keep 
the pupil inside the graft area for the first 
24 hours rather than near its border. 

Anesthesia. Three drops of one-percent 
Pontocaine and three of four-percent co- 
caine are instilled at one-minute intervals 
just before the operation. A Van Lint-type 
injection of two-percent Novocain with 
adrenalin is given in the orbicularis fibers 
of the lid and under the skin for three cm. 
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external to the outer canthus. If the patient 
has a small palpebral aperture or is nervous, 
the tissue of the outer canthus is crushed in 
the tip of a hemostat for about five mm. and 
a bloodless canthotomy is then done with 
Stevens tenotomy scissors. A small amount 
of Novocain-adrenalin solution is injected 
subconjunctivally over the insertions of the 
four rectus muscles. No hyaluronidase is 
used and no retrobulbar injection is given, 
as the soft eye so desirable for some other 
surgical procedures is a complication in 
keratoplasty until after trephining is com- 
pleted. 

In aphakic cases, however, retrobulbar in- 
jections and pressure on the eye for several 
minutes are advantageous. With the lens al- 
ready out there is no danger of hurting it 
with a trephine, and with a soft eye there is 
less tendency for vitreous prolapse to oc- 
cur. In nonaphakic patients, also, if the eye 
is moving too much, a retrobulbar injection 
may be given after penetration of the cham- 
ber by the trephine before excision of the 
disc is completed. 

Speculum. In earlier years I used a Guist 
speculum, but later I found the Arruga type 
much more satisfactory. Like the Guist 
model, this also has little foot plates which 
hold the lids off the eyeball, but the Arruga 
type allows more working room between the 
eyelids. | have modified the Arruga specu- 
lum with a third “foot plate,” adjustable on 
the lower cheek, which can be slipped on for 
rare cases where the lower lid still shows 
undue pressure on the eyeball. Lid sutures or 
lid clamps are also satisfactory. 

Choice of trephine. Automatic trephines, 
which I have used in a number of cases, 
usually take the button out without need of 
scissors. There are certain disadvantages to 
these, however, and | continue to favor the 
more deliberate hand trephine. My two auto- 
matic trephines have blades fashioned by 
renowned instrument makers. Despite this, 
the majority of the blades when tested lightly 
against epithelium show a slight “shimmy,” 
indicating a microscopic defect in the axis 


of rotation. In some cases this leaves a 
rather wide line of epithelial abrasion in- 
stead of the fine cut expected. 

With the hand trephine, minute defects in 
the angling or centering of the trephine han- 
die are immaterial. The trephine is being ro- 
tated back and forth in a groove instead of 
being spun around, and it remains in its own 
original track. Most surgeons prefer the 
hand trephine, but there are some dissenters, 
including Arato,*' whose instrument works 
in a guide supported from the limbus, Van- 
nas,"* Boase,** and Lohlein.** The latter re- 
ports a considerably higher proportion of 
clear grafts from a mechanical than from a 
hand-driven trephine. 

I prefer the old-style Castroviejo trephine 
with open sides and no central plunger. This 
allows full visibility of the corneal button, 
and, when working on a recipient eye, a 
central control suture from the corneal but- 
ton can be pulled up and out through the 
window of the trephine. 

All regular trephine handles have certain 
disadvantages, chief of which are lack of 
flexibility and slowness in rotation. For 
years | have put a one-inch piece of No. 10 
rubber catheter on the top of the trephine 
shaft, and I find this makes a perfect han- 
die. It is satisfactorily flexible, and due to 
its very small diameter more rotation is ob- 
tained with less finger motion. 


METHODS OF GRAFT FIXATION AND POSTOP- 
ERATIVE CARE 


Of the numerous changes being continu- 
ally made in techmiques, by far the most 
important recent advances have been in the 
field of fixation of the new graft. 

In general, presently advocated fixation 
methods may be divided into four types: 
(1) overlying bridge sutures, (2) overlying 
splints, (3) direct sutures, and (4) fibrin 
fixation. 

Before considering actual methods, it 
should be emphasized that perfect fitting of 
the graft is one of the most important fac- 
tors in obtaining good fixation. The success 
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F 
C) Paton. (D) Bietti. (E) Filatov. 


(F) Sutures plus conjunctival flap (1937). 


of any given suture method, therefore, 
varies widely with the accuracy of the cut- 
ting technique. It is generally recognized 
that the round graft is a more accurate fit 
than the square one, and it is technically 
easier to do; most routines at present call 
for a round nonbeveled transplant. 

If the graft is a good fit, the edges should 
be air tight immediately following operation. 
In these cases new endothelium and epithe- 
lium grow across the edges in 24 hours. If 
there is slightly defective apposition only in 
some areas, serum and fibrin usually fill the 
gaps and fibroblasts soon grow in leaving a 
broader scar than do perfectly apposed 
edges. 

The margins are not united firmly for a 
month,** but in the absence of unusual 
trauma or pressure, the graft should hold 
without further use of sutures after six 
days. Since the first few days are crucial, 
the essential point in fixation is to provide 
steady apposition of the margins for at least 
that period. 

Overlying sutures. Until recent years, all 
really successful techniques employed some 
variation of overlying sutures, and these 
bridge sutures are still widely favored for 


small grafts. 

The original von Hippel technique of 
1887** was a partial lamellar keratoplasty 
done with a mechanical trephine. No sutures 
were used, and the graft was kept in position 
by pressure of the eyelids only. In 1905 
Zirm* did a full-thickness graft by von Hip- 
pel technique, but the graft was held in posi- 
tion by two cross sutures inserted in the con- 
junctiva above and below. Since that time the 
trend has been toward an increasing number 
of sutures, and the sutures now are firmly 
anchored in the cornea about one mm. from 
the graft margin and are carried across the 
graft to hold it in place. 

Thomas, in England, originally used only 
two vertical and horizontal cross sutures for 
fixation of his beveled graft. For many 
years, however, he has used multiple su- 
tures so that the radial sutures cross the 
graft margin at eight different points to 
hold it firmly in place (fig. 8A). Inciden- 
tally, Thomas”*® still bevels his grafts, though 
nearly all other surgeons are now using the 
nonbeveled graft. The Thomas suture and 
its numerous modifications, such as those of 
Castroviejo and Paton, are widely used 
throughout the world today. 
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Fig. 8 (Leahey). Suture methods. (A) Thomas. (B) Castroviejo. i. 
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Fig. 9 (Leahey). Suture methods. (A) Wiener. (B) Lindeman. (C) Pittar. (D) Fritz. 
(E) Philps and Fincham. (F) Worcester. (G) Ebeling and Carrel. 


Castroviejo,** developed his modification 
of the Thomas suture about 1935 (fig. 8B). 
Paton* has a further slight variation, but 
there are still four radial sutures so the graft 
margin is crossed by the supporting sutures 
at eight places. 

Paton recently designed a plastic plate 
(fig. 8C), overlying the center of the graft 
only, to prevent cutting in of sutures. I be- 
lieve this is unnecessary, as sutures can be 
left in for 14 days without any permanent 
marks. In addition, since the sutures are 
elevated where they cross the plate, apposi- 
tion of the sutures to the graft margin is 
not perfect. 

Bietti** uses two vertical and two horizon- 
tal sutures (fig. 8D). These are simple, but 
approximation is less satisfactory than with 
the eight radial sutures. 

Filatov’ for many years used sutures 
similar to the ones now used by Bietti; but 
recently (fig. 8E) he has switched to a re- 
versed conjunctival flap anchored at the op- 
posite limbus. 

Incidentally, regular conjunctival flaps 
(not reversed) have been used by many sur- 


geons, but have been universally discarded. 
Castroviejo™“ did his first 21 grafts using 
conjunctival flaps without sutures. He found 
this method unsatisfactory and gave it up 
when one of his transplants became de- 
tached. He then switched to a combination 
of overlying sutures and conjunctival flap 
with the flap actually completely covering 
the corneal sutures. This its the method | 
used in my first cases in 1937 and 1938. 
This method (fig. 8F) was fairly satisfac- 
tory, but it caused intense reaction tm the 
eye. In addition, if any portion of the graft 
margin was not completely flush with the 
cornea, there was a tendency for the con- 
junctiva to unite to this graft margin and 
cause vascularization of the graft. This 
method was soon discarded. 

Rycroft and Romanes* and others use 
similar overlying sutures, but insert a piece 
of egg membrane or thin rubber under 
them. 

About 1940 Wiener** developed his punch 
technique (fig. 9A). An incision is made at 
the upper limbus. The flat blade of a punch 
is introduced into the anterior chamber, and 
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the corneal button punched out. | tried two 
of these 16 years ago, but consider both the 
punch technique and the suturing unsatis- 
factory. The cornea is stretched considerably 
when the bullet shaped punch engages it; 
and in one case one of the sutures was in- 
advertently pulled up into the punch and cut, 
causing considerable inconvenience in resu- 
turing. In addition, the extra peripheral cor- 
neal incision may lead to anterior synechia. 

Lindeman*® developed a double “star 
ring” suture (fig. 9B). A continuous suture 
is anchored concentrically at several points 
on the corneal-scleral margin. Loops are 
left between each point of sufficient length 
to allow them to be brought almost to the 
center of the transplant. These loops are 
firmly connected near the center by a second 
ring suture. 

Splints. During the past few years a num- 
ber of surgeons have turned to splints to 
hold the graft in place. 

Pittar® uses two plastic rings (fig. 9C). 
The larger ring is for marking the sites for 
the corneal sutures, the smaller is sutured to 
the cornea to cover and overlap the edge of 
the corneal graft. 

Fritz®™ of Belgium uses a contact lens 
(fig. 9D) the exact size and shape of the 
cornea with three holes in the periphery. The 
lens is held by three sutures deeply placed in 
corneoscleral tissue at the limbus, and is left 
in place for 12 days. Walser® uses a per- 
forated contact lens without sutures. Stram- 
pelli®® uses sutures, but stitches a protective 
contact lens to the four rectus muscles. The 
corneal sutures may be removed through 
large perforations in the contact lens, which 
ts left in place for several days after remov- 
ing the sutures. 

Philps and Fincham™ use a 12-mm. con- 
tact lens (fig. 9E) with an inside curvature 
of 8.5 mm. radius. There are 12 tiny suture 
holes near the periphery. Four double- 
armed sutures are placed in the cornea close 
to the limbus, and are passed through eight 
of the contact lens holes and tied to hold it 
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in place. It is left undisturbed for 14 days. 
The results in their series of cases were good 
when their grafts were photographed by the 
photokeratoscope of Amsler. They felt there 
was less astigmatic distortion in the graft 
than was obtained without contact lenses. 

Worcester® developed an open molded 
plastic cap held by three sutures near the 
lumbus. He also reported some very interest- 
ing research on corneal caps done under the 
auspices of the Eye-Bank for Sight Restora- 
tion. Plastic caps covering the cornea from 
limbus to limbus were sutured to rabbits’ 
eyes, and after varied lengths of time the 
eyes were enucleated and sectioned. This 
complete corneal covering damaged the cor- 
neal nutrition. The cornea became opaque in 
a few days, and microscopic examination 
showed loss of the epithelium and consider- 
able interstitial keratitis and iritis. 

When only a partial cap was used (a six- 
mm. circular solid disc) the reaction was 
much less, but the epithelium remained ab- 
sent in areas where the cap touched the 
cornea. When this six-mm. circular solid 
cap was sutured over a corneal graft, prac- 
tically no union occurred at the trephine 
wound. Because of this Worcester decided a 
cap must fulfill the following requirements. 
(1) permit adequate respiration of both re- 
cipient and donor corneas, and (2) permit 
adequate support about the circumference of 
the wound to obtain a solid union and yet 
permit maximum exposure of the wound for 
atmospheric respiration. 

Various caps were designed and tried. 
These varied from discs with various-sized 
perforations to permit respiration, to tri- 
angles with perforations. It was soon evi- 
dent that another factor must be considered 
—namely, the circulation of fluid from the 
limbus to the center of the cornea. Any type 
of cap with a complete ring about its pe- 
riphery was soon discarded and replaced by 
an open type. The final design—later modi- 
fied for human cases—was somewhat tri- 
angular, in that it had three radiating arms, 
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with a large central opening (fig. 9F). Wor- 
cester reports that on the three human cases 
done by this method results were good, and 
there was less reaction to the cap than to 
ordinary sutures. Because of this excellent 
bit of research, it would seem that the in- 
creasing use of solid contact lenses as trans- 
plantation splints should be discouraged. 

Vannas™ uses a cap of condom rubber or 
plastic material held by peripheral sutures. 

One interesting innovation is the use by 
Brecher and Gunther®™ of a corneoconjunc- 
tival cap taken from a cadaver. This has also 
- been used by other surgeons, including Van- 
nas. The second cornea is sutured loosely in 
place, the graft is cut and inserted, and the 
sutures in the corneal cap are tightened. 
Good results are reported, but I feel the 
presence of this dead tissue might predis- 
pose to infection. In addition, the work of 
Worcester in regard to the disadvantages of 
covering the graft with a solid corneal cap 
would presumably apply as much here as to 
a contact lens. 

In general, I regard these plastic con- 
formers as just a variation of overlying su- 
tures and do not feel they possess any ad- 
vantage over these sutures. These con- 
formers are held in place by sutures to super- 
ficial tissue. Since the conformer is raised 
above the corneal surface, lateral push from 
motion of the eyeball could easily cause 
some of these sutures to slough out prema- 
turely with serious consequences. 

Direct sutures. During the past six years, 
the most worth-while change in technique 
has been the increasing use of direct corneal 
sutures. As recently as 1941 Castroviejo™ 
wrote. “If the sutures are placed through any 
part of the graft, partial or total opacifica- 
tion of the latter appears.”” Actually, how- 
ever, direct sutures had been used with 
limited success by Ebeling and Carrel® in 
1921 (fig. 9G). During the early forties 
French surgeons began to advocate them 
again, and at the present time direct sutures 
of 6-0 silk are very widely used. 
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Popularity of direct sutures has been in- 
creased by two factors: (1) the need of 
large grafts for certain types of corneal 
scars, and (2) the development of special 
needles which cut through the cornea more 
easily. With overlying sutures, large grafts 
have always been dangerous because of a 
tendency for portions of the graft margins 
to dislocate. This could lead to loss of the 
anterior chamber, edema, poor union of the 
graft, anterior synechias, and possibly sec- 
ondary glaucoma. If the area of poor union 
did heal, it often resulted in overgrowth of 
scar tissue and proliferation of connective 
tissue on the back of the graft. 

A boon to direct sutures was the Barra- 
quer-Greishaber needle. This had a cutting 
edge on the convex undersurface and passed 
through cornea more easily than the needles 
on regular atraumatic 6-0 sutures. Recently 
a new flat seven-mm. Greishaber needle has 
become available with super sharp edges on 
each side. This goes through cornea very 
easily. Since it is flat, is less difficult to 
handle than the triangular needle, and it is 
ideal for direct corneal suturing. 

Graft holders. The major problem in 
direct suturing is inserting, the first two 
sutures. In small grafts especially, if the free 
graft is held by a toothed forceps while at- 
tempting to insert the needle, it bobs around 
in the direction of the needle causing marked 
tissue distortion. Hence some means of hold 
ing the graft firmly while inserting the first 
suture is helpful. I designed and reported®™ 
several models of double fixation forceps one 
of which is illustrated in Figure 10. These 
are angled so that the operator's fingers do 
not get between his eyes and the forceps 
tips to obstruct his view. They have long 
bowed legs so that the surgeon can watch 
the top of the needle from above or from 
one side. The tips of these forceps are one 
mm. apart. One model is made with slightly 
projecting teeth for grasping the donor 
graft. For working on the recipient cornea 
lying against the lens the straight tooth 
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Figs. 10 to 16 (Leahey). (10) Double forceps for corneal suturing. (11) Suturing aid (Thorne and 


Leahey, 1950). (12) Arruga graft holder. (13) Turret-type graft holder. (14) Preplaced sutures in 
gratt (Leahey, 1944). (15) Preplaced sutures in graft and recipient (Friede, 1938). (16) Preplaced track 


sutures ; transfixion method (1942). 


model is safer. With a projecting rat-tooth 
forceps, of course, there is always a possi- 
bility of scratching the lens surface. These 
double forceps are also excellent for repair- 
ing corneal lacerations. 

A few years ago I helped Dr. Fred 
Thorne develop a very handy little counter 
pressure instrument which we called a “cor- 
neal suturing aid” (fig. 11). The original 
model was designed for reinserting track su- 
tures in cataract extraction, and it was modi- 
fied later for the small needles used in graft- 
ing. This instrument immobilizes the graft 


at, above, and below its margin, and has a 
tiny slot through which the needle can be 
passed. It is easy to use, and it is very help- 
ful where only one or two sutures are to be 
put in the graft. In general it can be handled 
with more facility than the angled double 
fixation forceps. 

Arruga”™ developed box forceps (fig. 12) 
to hold the graft while the initial sutures are 
placed. This has been adopted with minor 
variations by a number of surgeons, includ- 
ing Bietti and Paton. 

Castroviejo recently designed a spatula- 
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type instrument with a round open metal box 
at one end with four slots in the sides. This 
helps to hold the larger grafts for pre- 
liminary suturing, and to lift the graft into 
plate on the recipient eye. 

In the past few years I have also designed 
various types of graft holders, my favorit 
of which is the one shown in Figure 13, bif- 
tle turrets of varying size are interchange- 
able in this plastic base. The opening in the 
top of the turret is 1.5 mm. deep, and thé 
little slots are 0.6 mm. in width. The floor 
of the turret (and the bottom of the slot) is 
elevated one quarter of an inch above the 
base plate to facilitate grasping the tip of 
the tiny needle as it is pushed through. The 
graft may be fixed even more firmly by 
stretching an ordinary rubber band over the 
center of the turret and around the back of 
the flat plexiglass base. The band is snipped 
with scissors when the sutures have been 
inserted. These graft holders are especially 
helpful when two or more direct sutures are 
used or when sutures in the graft button are 
being matched to tracks preplaced in the 
donor eye according to my method to be 
discussed later. 

Unless a box type graft holder is used, it 
is good practice to leave the graft in site in 
the donor cornea. This aids in immobilizing 
the graft and also prevents trauma to its 
posterior surface. Katzin,”’ however, prefers 
to pin the graft on a piece of cork to fix it 
while the first sutures are inserted. 

Previous techniques. Another method I 
originated in 1945, but later abandoned, for 
inserting the first two sutures in the graft is 
to cut almost through with a trephine, then 
finish cutting the button (fig. 14). This 
technique is satisfactory, but it is slightly 
more complex, and pulling on the sutures 
could conceivably cause more trauma to the 
graft margin. 

Several years ago I tried passing prelim- 
inary track sutures in donor and recipient, 
as is done in a Verhoeff track suture cat- 
aract extraction. The idea was to cut through 
the preliminary sutures in both corneas, but 


leave the ends in place until the permanent 
sutures were passed. This was unsatisfactory 
for two reasons. The trephine often did not 
cut cleanly, and during subsequent manipula- 
tion the suture ends often came out. 

In 1938 Friede** announced a very inter- 
esting technique. After cutting almost 
through the recipient cornea he put in four 
preplaced direct sutures (fig. 15). These 
were run from the edge of the recipient 
cornea to corresponding positions in the edge 
of the graft. The cutting of the opaque cor- 
nea was then completed, the graft merely 
dropped into place and the sutures tied. This 
technique was developed for complete pene- 
trating grafts, but it seems equally applicable 
to partial ones. I tried it experimentally on 
animal corneas, but found the preplaced su- 
tures got in the way; it was difficult to com- 
plete the cutting without sometimes cutting a 
suture, and there was apt to be needless ex- 
posure and trauma to the new graft. 

Anyone using Verhoeff track sutures for 
cataract extractions finds that the final 6-0 
suture often actually transfixes the prelim- 
inary track suture. 

As a matter of fact Verhoeff* had once 
suggested utilizing this ability to put one 
suture through the other for re-inserting 
cataract sutures. In 1942, it was suggested by 
Cogan and Sullivan® that this technique 
might be adapted for preplaced transplant 
sutures. Consequently, | experimented with 
a technique combining the Friede method, 
preliminary track sutures, and this Verhoeff 
idea. 

Track sutures were inserted in the re- 
cipient cornea. After cutting through the 
sutures and almost through the cornea, new 
sutures were put through the tracks as in 
the Friede technique and the needles re- 
moved. Cutting of the opaque button was 
then completed but left in place temporarily. 
The donor graft was cut and four sutures 
inserted in it corresponding to those in the 
recipient (fig. 16). 

The central end of each suture in the re- 
cipient cornea was laid on a small rubber 
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Fig. 17 (Leahey). Use of preliminary stained track sutures (Leahey, 1948). (A) Plastic markers 
notched at desired points indicate identical suture sites on donor and recipient. (B) Preliminary sutures 
stained with methylene blue are inserted at identical sites in donor and recipient and pulled through, 
leaving blue tracks. (C) Overlying sutures have been inserted. Cutting of opaque cornea is completed 
and new graft with sutures already inserted is swung into place. Sutures in graft are passed through 


mat, the needle from the equivalent graft 
suture speared through it, and the needle 
cut off. By pulling the transfixed thread in 
the recipient cornea it was possible to pull 
the graft suture through the track in the 
recipient also. Each graft suture was pulled 
through in this manner and tied to complete 
the operation. 

This technique was rather complicated, 
slow, and difficult ; and sometimes the trans- 
fixed suture pulled out. Because of this, and 
since direct sutures at that time were con- 
sidered of dubious value, the method was 
abandoned without being tried on human 


eyes. 
In 1954 Avello™ revived Friede’s pre- 
placed sutures for partial penetrating trans- 
plantation, but reported the method errone- 
ously as an original technique. 
In 1948, I reported the use of preliminary 


tracks in recipient. (D) Direct sutures are tied first; overlying sutures are then pulled through and tied. 


track sutures® stained with methylene blue. 
If more than one direct suture is desired, 
perfect apposition of sutures preplaced in 
both donor and host is possible only by using 
a marking device. For this purpose I de- 
signed markers made of transparent plastic 
notched at the suture sites (fig. 17A). The 
preliminary track sutures stained with 
methylene blue are inserted at the desired 
places on the recipient cornea after marking 
the graft area with the trephine (fig. 17B). 
The track runs one mm. on each side of the 
trephine cut. The sutures are pulled com- 
pletely through, leaving blue tracks. This 
process is repeated on the donor cornea. The 
usual overlying sutures are also inserted in 
the recipient cornea. 

After the donor graft is cut, new sutures 
are inserted in the blue tracks of the donor 
graft. For these sutures | utilize one of my 
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three special instruments, the double fixation 
forceps, the corneal suturing aid, or the 
turret type graft holder. The graft is lifted 
into its new position and the same sutures 
are passed through the blue tracks of the 
recipient cornea with the aid of the special 
double forceps (fig. 17C). The direct corneal 
sutures are tied first. If overlying sutures 
are also being used, they are pulled through 
and tied (fig. 17D); otherwise additional 
direct sutures are inserted. These later direct 
sutures are much easier to insert as the graft 
has now been immobilized, markedly simpli- 
fying passage of the needles. 

This effective but rather cumbersome 
technique was used extensively several years 
ago before corneal needles such as those of 
Greishaber were available. With these very 
sharp needles it is relatively simple to insert 
sutures in the recipient cornea without un- 
due tissue manipulation and trauma. An- 
other factor to be considered is that even 
with careful marking technique the tracks in 
the new graft and in the recipient cornea 
often do not match exactly. 

Present technique. Because of these fac- 
tors, I now put only two preliminary stained 
track sutures in the recipient cornea. Because 
of the ease with which sutures may be in- 
serted in the graft with the plastic turret 
graft holder, stained track sutures in the 
donor are omitted completely. With the 
graft held firmly in the holder, two to four 
sutures are easily inserted in the donor 
cornea without need of these tracks. 

Regardless of how the initial sutures are 
inserted in the graft, I like to use a single 
double-arm suture for two opposing suture 
points. This eliminates many extra threads 
and loose ends. Where multiple sutures are 
desired, the same method is used. 

The suture ends in the new graft are cut 
to approximately two-inch lengths. The tur- 
ret graft holder with the graft still in place 
is held close to the recipient eye with the 
ends of the sutures lying on the turret base 
plate (fig. 18A). The two ends of one suture 
are bent back upon themselves and picked 


up with smooth forceps, so that the graft is 
suspended in the middle and the needles are 
locked on each end (fig. 18B). The assistant 
lifts off the scarred corneal button and the 
new cornea is dropped into place. After the 
two needles on the opposing ends of one su- 
ture have been carried through the blue 
tracks in the recipient cornea, a blunt iris 
hook is inserted under the center of the su- 
ture to bring it up in a loop two cm. long 
(fig. 18C). This central loop is then cut, and 
the first two sutures are tied with the smooth 
forceps. 

If four preliminary sutures are inserted 
with the turret holder, precautions must be 
taken to avoid dropping off the seven-mm. 
Greishaber needles the two sutures not held 
by forceps. The ends of the second two 
sutures should be blocked with tiny silver 
artery clips or knots before lifting the graft 
into place. After inserting the first two 
sutures through the preliminary stained 
tracks, the knot or artery clip is cut off the 
end of the third suture which is then passed 
through the recipient cornea with the aid of 
sharp-toothed forceps (fig. 18D). The cor- 
neal margin is everted slightly to increase 
visibility and reduce danger of trauma to the 
lens and the suture is readily inserted from 
the cut edge to the periphery. The fourth 
suture is then similarly inserted. 

Handling of the fine sutures, pulling them 
through, and tying the knots are greatly 
facilitated by the use of two narrow smooth 
McCullough utility forceps with cross ser- 
rated jaws. With two forceps the knots can 
be tied more quickly and under more ac- 
curate control than by more customary 
methods. If overlying sutures are also being 
used they were, of course, preplaced before 
completing the trephining. These are now 
pulled through and tied (fig. I8SE). Other- 
wise additional direct sutures are inserted. 

As mentioned previously, I have preferred 
grafts 4.5 or 5.0 mm. in diameter, with the 
great majority in this series being 5.0 mm. 
Except for early conjunctival flap cases, all 
of the 4.5-mm. grafts and most of the early 


BRENDAN D. LEAHEY 


Fig. 18 (Leahey). Use of preplaced sutures in graft and preplaced blue tracks in recipient (Leahey, 
1951). (A) Sutures inserted in graft held in turret holder; two ends of one suture doubled back on 
themselves so forceps will hold needles in place; ends of other sutures blocked with silver artery clips 
or knots. (B) Assistant lifts out old cornea; with two smooth forceps, graft is lifted into position by 
opposite ends of one suture. (C) The two ends of one suture have been carried through blue preplaced 
tracks. Before tying, center of this suture is pulled up in loop with aid of iris hook and cut. (D) First 
two sutures have been tied. Grieshaber needle on third is being passed through recipient with aid of 


5.0-mm. ones have been held in place only 
by the overlying sutures of Castroviejo. In 
about one third of the 5.0-mm. grafts (in- 
cluding all of my recent ones) one or two 
direct sutures have also been used. Since at 
least one or two direct sutures are now used 
in every transplant and since satisfactory 
suturing of a graft of only 4.5 mm. is diffi- 
cult, I have discontinued use of 4.5-mm. 
grafts in recent years. In 5.5- to 6.0-mm. 
grafts, overlying stitches are combined with 


sharp-toothed forceps. (E) Four direct sutures have been tied. 


two to four direct sutures. In grafts 7.0 mm. 
or more, overlying sutures are omitted com- 
pletely and the transplant is held in place by 
10 to 22 direct sutures. 

There were no aphakic cases in this series, 
but, in general, grafts in aphakia are a poor 
risk and require special consideration. Nu- 
merous direct sutures are the rule, and be- 
fore trephining most surgeons insert a wide 
spatula across the anterior chamber behind 
the graft area to prevent massive vitreous 
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loss. Besides the danger of excessive vitreous 
loss during operation, there is a tendency for 
vitreous to get between the wound margins 
and delay healing. In one aphakic case done 
by another surgeon a few years ago the pa- 
tient squeezed violently when the stitches 
were being removed on the 12th day, and 
the apparently successful graft popped up in 
the air. This eye was later enucleated. 

Total penetrating keratoplasty. Recently 
there has been a revival of interest in total 
penetrating keratoplasty. Since 1913, when 
Filatov published his first attempt, this had 
been tried by a great many surgeons without 
success. The most interesting early con- 
tribution was the previously described tech- 
nique of Friede** used between 1935 and 
1938. All of his cases were failures, so he 
concluded along with the other authors that 
successful total transplantation could not be 
done. 

Until 1950 the literature was almost as 
discouraging as earlier reports. DeJean® 
was so disappointed in the results of total 
grafts that he turned to subtotal grafts, meet- 
ing with more success. LeGrand,” in one 
case out of 11, was able to get useful vision 
following a secondary partial penetrating 
graft. Thomas, Cordier, and Algan®™ ob- 
tained 20/200 vision in one case. Sommer” 
included a fringe of conjunctiva in his 
grafts; all were soon opaque. Cavka™ re- 
ported six cases which became totally opaque 
within three weeks. Castroviejo,"* however, 
reported 21 cases, in 12 of which there was 
considerable improvement in vision lasting 
up to 10 months at the time of his report 
(1950). 

His technique included removal of the lens 
when necessary, extensive removal of iris, 
fixation with about 22 direct sutures, and 
injection of air at the end of the operation. 
It is probable that the air injection was the 
greatest single reason for this radical and 
abrupt improvement in results. 

Despite this encouraging report complete 
penetrating keratoplasty must still be re- 
garded as a very speculative operation of 


poor prognosis, and should be considered 
only when there is complete degeneration of 
the entire cornea. 

Fibrin fixation. Recently fibrin has been 
suggested as a substitute for sutures. In 
1946 Brown and Nantz™ showed experi- 
mentally that fibrin increases the adhesive 
power of a corneal wound. In 1950 Tass- 
man™ advocated the use of fibrin to seal 
corneal grafts. He and other surgeons have 
done cataract extractions and also a number 
of grafts successfully by this method. In 
sections of dogs’ eyes in which the fibrin 
coagulum was employed, not only did they 
find “no downgrowth of epithelium into the 
wound, but in all cases there was definite 
evidence of increased proliferation of fibro- 
blasts in a shorter period of time than was 
found in the control eyes.” Tassman re- 
ported three successful penetrating grafts 
kept in place by this technique without the 
aid of sutures. The technique is simple, and 
he considers it very effective. 

Dunnington and Regan,"* however, have 
done a memorable piece of research on the 
effect of sutures and of thrombin upon ocu- 
lar wound healing, and they are less encour- 
aging about the fibrin fixation. They studied 
fibrin fixation of cataract incisions in 
monkeys. After adding the plasma, they held 
the edges of the wound together for about 
one minute. No sutures were employed. 


Histologic examination at the end of two days 
showed fibrin deposits beneath the conjunctiva in 
cases in which a flap was used. Irrespective of the 
use of a flap, fibrin was present between the wound 
edges, producing poor approximation. There was no 
evidence of fibroblastic proliferation, and in some 
instances epithelium was seen growing down be- 
tween the tips of the wound. At the end of four 
days some fibroblasts were seen in the vicinity of 
the incision, there was little or no round cell infil- 
tration, and the epithelium had proliferated still 
further along the wound. When a conjunctival flap 
was present, the fibrin and subepithelial tissues con- 
stituted a large anterior plug. At the end of one 
week fibroblasts had infiltrated this subepithelial 
tissue and invaded the fibrinous meshwork, making 
a broad scar which extended throughout the entire 
wound. When a corneal incision was used, the 
epithelial downgrowth sometimes lined both edges 
of the wound throughout its entire length. Fibro- 
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blasts were present beneath the epithelium. After 
two weeks, all incisions seemed well healed with 
dense broad fibrous cicatrices, the only exception 
being in those eyes in which the edges of the corneal 
wound were epithelized. 

From these studies we believe that in the pres- 
ence of fibrin normal healing will occur without the 
round cell invasion of necrosis found in the vicinity 
of sutures. During the first few days of healing, 
fibrin tends to separate the edges of the wound. 
This may produce three undesirable effects: 

1. The cohesive action of properly approximated 
wound edges is lacking. 

2. A broad fibrous cicatrix will be created, which 
although usually satisfactory will lack the tensile 
strength of normal tissue. 

3. As suggested by Brown and Nantz, in the pres- 

ence of a corneal incision epithelium may prolifer- 
ate along the lips of the wound, producing a 
weakened area or possibly epithelization of the an- 
terior chamber. 
They conclude that since thrombin prevents 
apposition of the wound surfaces and is of 
very limited tensile strength, it is not the 
ideal material to insure accurate closure of 
ocular wounds. 

We have had no experience with this 
method in the Boston area, but because of 
this research it is probable that the method 
will not become widely used until many 
more cases have been reported. Since pene- 
trating grafts can be dislocated by lid squeez- 
ing, sutures appear to be a safer method on 
active patients. In the case of the lamellar 
grafts, however, adhesive quality is desired 
rather than tensile strength; there is little 
danger of dislocation by simple squeezing, 
as when vomiting, so in these grafts it is 
possible that fibrin fixation may become the 
method of choice. In such event the opera- 
tion certainly would be much simplified. 

At the present time Tassman” is still en- 
thusiastic about this method. He reports that 
several men are using it for corneal lacera- 
tions and ulcerations, but to his knowledge 
no one else is using the technique for grafts. 
He now agrees, however, that sutures are 
also desirable to insure fixation. 

Removal of sutures. During the 1930s, 
overlying sutures were routinely removed in 
six days, as it was thought they would cut 
into the cornea leaving permanent marks, or 


become infected. Removal of sutures at this 
early date is difficult, dangerous, and unnec- 
essary. Overlying sutures are now removed 
in 12 days. If one edge of the graft has been 
partially dislocated, they have been left in up 
to 18 days. After 10 days these cross sutures 
usually leave a slight mark in the graft sur- 
face. Only the epithelium seems to be dam- 
aged, however, and two days later these 
marks have routinely disappeared in my 
cases. Direct sutures are left in 18 days, 
and, if the patjent is unco-operative, as much 
as a week longer, without apparent damage. 

Direct sutures are considerably more 
difficult to remove. Some surgeons’? use a 
sharp knife or discission needle. I prefer 
curved, sharp-tipped iris scissors. In most 
cases, the suture is cut before it is grasped 
by the forceps. When removing the direct 
sutures, it is important to pull from the 
recipient side and not from the graft side to 
prevent possible gaping of a poorly healed 
wound. 

When stitches are removed on the 12th 
day, one nurse holds the lids open and a 
second holds a focused flashlight. These 
small “pen lights” give adequate illumina- 
tion and do not cause the photophobia or 
squeezing associated with regular operating 
room lights. When the direct sutures are 
taken out on the 18th day, such careful pre- 
cautions are not necessary and an ordinary 
ophthalmic spotlight is equally satisfactory. 
Rarely has it been necessary to bring an 
especially nervous patient to the operating 
room and use sodium pentothal anesthesia in 
order to remove the transplant sutures 
safely. 

Use of air in anterior chamber. Un- 
doubtedly the greatest single improvement in 
my technique in recent years was the use of 
air injections in the anterior chamber post- 
operatively. I began to do this in 1945. After 
the sutures have been tied and the graft 
edges patted down into perfect position, the 
tip of a Randolph cyclodialysis cannula is 
gently inserted in the incision for about 0.5 
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mm. perpendicular to the lens surface, and a 
moderate sized air bubble is injected. This 
air bubble balloons the anterior chamber up, 
and remains there much better than saline 
solution. It takes three days to absorb and 
usually prevents what was formerly the most 
common complication, anterior synechia. To 
minimize further the danger of anterior 
synechia, adrenalin is injected subconjunc- 
tivally at the end of operation, and two drops 
of four-percent atropine solution are instilled 
in the conjunctival sac. 

In one recent case, the eye was sO ex- 
tremely soft that it was impossible to tre- 
phine safely. In this case a very oblique in- 
cision was made through cornea near the 
limbus with a Graefe knife after the manner 
described by Chandler.” Air was then in- 
serted with a 26-gauge, medium-bevel needle 
to make the eye firm. The obliquity of the 
corneal incision left a self-sealing wound, so 
the operation was easily completed. After 
the graft was in place and suturing was com- 
pleted, another air bubble was easily inserted 
through this peripheral knife incision (much 
more easily than through the regular graft 
incision). This method is not to be recom- 
mended routinely, however, as in some cases 
the knife incision may not remain self-seal- 
ing when the cornea is pressed in by the 
trephine; in this case the operation might 
have to be temporarily abandoned. 


COMPLICATIONS 


Unfortunately, complications fre- 
quently encountered. 


DISLOCATION OF THE GRAFT 


I have never seen a completely dislocated 
penetrating graft, but many have been re- 
ported and probably many more have been 
studiously forgotten. It was of course much 
more common in earlier days. Elschnig*’ 
reported expulsion of the graft in one sixth 
of his cases! This is a catastrophe, but rare 
cases have been saved by immediately re- 
placing the graft or putting in a new one. 
In one such case in Philadelphia, several 


years ago, the new graft was found on the 
dressing the first time it was changed. No 
corneas were available through regular chan- 
nels; but, because of the emergency, per- 
mission was secured to take a cornea from 
a corpse which had been dead for many 
hours in a local morgue. The second graft 
held satisfactorily and the eye was saved. 

Loss of the graft into the anterior cham- 
ber is even more rare, since the graft rests 
at first upon the lens, and is elevated by the 
pressure of the aqueous only after the wound 
is sealed. 

Slight elevation of one section of the graft 
is much more common. In earlier years, 
when square grafts with beveled edges were 
used without any direct sutures, this partial 
dislocation was more common and was 
treated by covering with a conjunctival flap. 
The five cases so treated in my series healed, 
but in each case the graft vascularized with 
little visual result. 

At the present time this bulging of the 
graft margin, either general or in one quad- 
rant, is much less frequent due to improved 
techniques and suturing. If the graft is 
poorly united or protrudes above the rest of 
the cornea over any considerable area, mod- 
erate pressure with an Ace elastic bandage 
is applied as a complete head bandage amply 
supported with adhesive tape so that it will 
remain in place for seven to 10 days. If the 
dressing is changed every day or two, and 
the eye is opened each time, this bulging 
or herniation can recur at each dressing with 
little ultimate improvement. With continued 
pressure, these elevated graft edges nearly 
always flatten out. When bulging is slight, a 
simple Elastoplast eye pressure dressing of- 
ten suffices without the head bandage. 

If there has been much elevation of the 
edges with or without gaping, the prognosis 
is poor for a clear graft, due to the tendency 
for connective tissue to proliferate from this 
area over the back of the graft (fig. 19). 
Since the cornea will usually heal solidly, 
however, a regraft can be done later if de- 
sired. 


Fig. 19 (Leahey). Permanently opaque corneal 
margin following poor approximation of- sector and 
elevation of graft edge. 


ANTERIOR SYNECHIAS 


Of all postoperative complications anterior 
synechias formerly were the most common. 
They are more apt to occur with very large 
grafts, or if the cornea is very thin with 
consequently less exact approximation. De- 
layed reformation of the anterior chamber 
or subsequent leaking of the wound is us- 
ually the causative factor. 

The use of air injections in the anterior 
chamber at the end of operation has helped 
to reduce the incidence of anterior synechias 
in my own series to a fraction of its earlier 
frequency. Frequently the air bubble cannot 
be retained in the anterior chamber. In these 
cases, every two days wide dilation of the 
pupil is insured, at least temporarily, by two 
drops of four-percent atropine and four 
drops of 10-percent Neosynephrine. To 
avoid dislodging the graft the patient is 
directed to look up, so the graft is covered 


Fig. 20 ( Leahey). Lysis of anterior synechia. (A) Cyclodialysis incision four mm. from limbus, one 
central scleral-conjunctival suture inserted. (B) Sweeping away synechia with Elschnig spatula. (C) Air 


bubble has been inserted and deep suture tied. 
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and supported by the upper lid. The lower 
lid is gently pulled down and the drops in- 
stilled in the lower cul-de-sac. 

Slight anterior synechias at the edge of a 
clear graft are almost certain to cause cloud- 
ing of the graft in a few months. They may 
cause proliferation of connective tissue on 
the back of the graft, or they may cause 
haziness in the stroma or edema of the 
epithelium. They also may cause glaucoma. 
Occasional patients have shown synechias 
for many years without complications, but 
since it is impossible to know exactly which 
eyes will not be harmfully affected, an at- 
tempt should always be made to remove 
these adhesions. Lysis of the adhesions was 
necessary in 20 percent of the grafts done 
since 1944. 

In 1941"* and again in 1947°* I reported 
methods of freeing these synechias through 
a cyclodialysis opening made four mm. out- 
side the limbus (fig. 20A). The spatula is 
slid into the anterior chamber (fig. 20B), the 
synechia is swept away, and air is injected 
through a cyclodialysis cannula (fig. 20C). 
The air bubble usually prevents hemorrhage 
into the anterior chamber as well as a re- 
formation of adhesions. The scleral incision 
is made closer to the limbus than for a regu- 
lar cyclodialysis so the spatula can sweep 
far into the anterior chamber with less dan- « 
ger of pressure on the edge of the lens and 
also with less disturbance to the angle of the 
iris. Essentially similar methods have been 
developed independently by Castroviejo and 
by Barraquer,"* and recently Castroviejo* 
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designed a hollow cyclodialysis spatula so 
that adhesions could be freed and air in- 
jected through the same instrument. 

In some cases of extensive old anterior 
synechias, sweeping motion with a dull spa- 
tula will tear the iris off at the limbus rather 
than at the adhesion site. For these cases, 
cyclodialysis spatulas with blunt tips and 
sharp edges are effective. 


(GLAUCOMA 


This is one of the worst complications 
and, unfortunately, in my experience one of 
the most common. In this series, 33 percent 
of cases had increased tension at some time 
during convalescence. Glaucoma is much 
more frequent if the iris and ciliary body 
have participated in some fashion with the 
original corneal disease, mainly because the 
angle of the anterior chamber has been 
partially blocked by previous cellular debris 
or old peripheral anterior synechias. In this 
series glaucoma has been much more fre- 
quent in eyes with old chemical burns, disci- 
form keratitis, and interstitial keratitis, and 
uncommon in the familial dystrophy and 
keratoconus patients (table 8). 

Glaucoma is to be expected in cases with 
marked anterior synechias, but it also occurs 
in eyes with apparently perfect grafts and no 
visible adhesions. Many of the early glau- 
coma attacks are of mechanical origin due 
mainly to prolonged dilatation of the pupil 
with angle closure, and respond immediately 
to intensive treatment with miotics. Excel- 
lent results are obtained with four-percent 
pilocarpine plus a solution of 1.5-percent 
Carcholine in 1/3,000 Zephiran. Because of 
the danger of this angle-closure glaucoma, 
atropine is usually discontinued two weeks 
after operation even though ciliary injection 
and light sensitivity are usually present for 
several more weeks. Except in the few cases 
with high tension starting suddenly three to 
five weeks after transplantation, glaucoma is 
seldom of the acute type. 

If the graft is reasonably clear, it is often 
possible to inspect the angle of the anterior 
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chamber by gonioscopy and determine the 
type of surgery to be done. In most cases the 
angle will be found to be blocked either from 
previous iridocyclitis or from a prolonged 
flat anterior. chamber. Cyclodialysis was for 
many years my most common remedial opera- 
tion, but I used trephining with success in 
two early cases. For the past five years I 
have employed perforating cyclodiathermy 
almost exclusively. A 1.5-mm. needle is in- 
serted through conjunctiva and sclera five 
to eight mm. from the limbus, in eight to 10 
places. In most cases the patient was allowed 
to go home the same day; but the procedure 
frequently had to be repeated on one to three 
subsequent occasions. 


INJURY TO THE LENS 


One traumatic cataract occurred in this 
series but was recognized only during con- 
valescence. It was probably caused by the 
keratome tip during the excision of a square 
graft. Many such cases have been reported 
in the literature. If recognized at the time of 
operation it is considered wise to complete 
the capsulotomy and remove the nucleus be- 
fore tying the graft sutures. In the case of 
large grafts there also have been reports of a 
number of cases of dislocation of the lens. 


VASCULARIZATION 


Vascularization is far more common if the 
eye remains irritable for a _ considerable 
period or if there have previously been blood 
vessels in the recipient cornea. Interstitial 
keratitis cases are especially apt to show 
marked new vascularization. About 10 days 
after operation three of my cases showed new 
typical interstitial keratitis involving the re- 
cipient cornea, with countless small vessels 
opening up and growing toward the graft. 
For a few days there may be a circle of 
vascularity surrounding the graft, and then 
the graft is also invaded by countless deep 
radial vessels. Soon both the new graft and 
the recipient cornea may resemble the vas- 
cularized “salmon patch” characteristic of 
the second stage of interstitial keratitis. 
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Vascularization of the graft may often be 
controlled by beta radiation but it is usually 
not practicable or safe to insert a speculum 
in the eye to administer beta rays for three 
to four weeks following transplantation. 

In cases with a flare-up of old interstitial 
keratitis, the treatment of choice is steroids 
given orally. In two cases this was started 
when the condition was first recognized, be- 
tween the 10th and 14th days, and improve- 
ment was dramatic. After the 14th day the 
steroids were also given locally. Three re- 
cent interstitial keratitis cases were given 
Meticorten beginning five days after opera- 
tion. This apparently caused no interference 
in graft healing, and there was no flare-up 
of the keratitis. 


PROLIFERATION OF TISSUE ON POSTERIOR 
SURFACE OF GRAFT 


Proliferation of connective tissue on the 
back of the graft is not uncommon. This is 
practically sure to occur in the presence of 
anterior synechias. In other cases it grows 
in from fibroblastic tissue at the margin of 
a perfect graft (fig. 21). There is no effec- 
tive treatment for this, as radiation is ap- 
parently not of much use. Fortunately, in 
many cases proliferation occurs only one 
mm. or so on the posterior surface and then 
stops, but in other cases the fibroblasts grow 
entirely across the graft leaving a new layer 
of connective tissue behind Descemet’s mem- 
brane. 

About half of the cases with this pos- 
terior connective tissue proliferation showed 
slight edema of the corneal stroma and epi- 
thelium in the area immediately overlying the 
proliferation. 

Approximately 26 percent of my cases in 
this series have at least a one-mm. area of 
connective tissue proliferation posteriorly 
somewhere on the graft margin. In 10 per- 
cent of the series this was enough to lower 
the acuity of otherwise successful grafts to 
less than 20/70, with the final acuity of most 
of this impaired group varying from 8/200 
to 20/200. 
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In another eight percent with serious com- 
plications such as prolonged elevation of 
graft margins, extensive anterior synechia, 
or long continued inflammation, the connec- 
tive tissue formed a complete or almost com- 
plete membrane over the posterior surface 
of the graft. 

When the membrane is complete, Loh- 
lein** has advocated making a keratome inci- 
sion and pulling the membrane off with a 
blunt iris hook. This would be a difficult 
procedure when the anterior chamber is col- 
lapsed, with danger of injury to the lens. It 
is probable a new graft would be a lesser 
insult to the eye. 

It is also possible to have proliferation of 
epithelium on the back of the graft as a re- 
sult of a poorly approximated wound or the 
introduction of epithelial tissue at the time 
of trephination. The one probable case in 
my series is shown in Figure 22; long 
fingers of new cells reach well across the 
posterior surface of the graft. 

Iris pigment can also proliferate on the 
back of the graft. Theoretically, donor pig- 
ment could be implanted with the graft, but 
in this series the nine percent with visible 
pigment all acquired it from anterior syn- 
echias which were freed. In only two cases 
did the pigment’ proliferate. In these eyes 
(fig. 23) the pigmented areas grew for two 
to three years; but after four and six years, 
respectively, further growth has not been 
evident. Vision was not adversely affected. 


EDEMA OF THE GRAFT 


This is another complication which is both 
common and serious, and for which there is 
no really effective therapy, provided it is not 
the result of anterior synechia or glaucoma. 

In some cases the customary edema found 
the first two weeks after operation may re- 
main stationary or gradually increase (fig. 
24). In others, the graft may appear quite 
clear after about three weeks and then sud- 
denly develop slight edema. This gradually 
becomes worse and in a few weeks or 
months there may be actual bullous keratitis. 
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Figs. 21 to 25 (Leahey). (21) Proliferation of connective tissue over square graft. Growth stopped 
within six months and graft remained as pictured for eight years. (22) Probably epithelial proliferation 
on back of graft. Growth stopped within about six months and has remained as pictured for four years. 
(23) Pigment proliferation on back of cornea after freeing of anterior synechia. Slight growth for 
three years, no change for past two years. (24) Edema of cornea following apparent success. Still 
present two years after grafting. (25) Late edema of cornea. (A) Edema of cornea from injury; ex- 
tensive rupture of Descemet’s membrane. (B) The same eye 10 months after clear graft. Permanent 


edema developed suddenly after 13 months. 


’ When bullas are present there is usually an 
associated slight irritation and occasionally 
a tendency to eventual partial vasculariza- 
tion. 
This edema of the graft occurring about 
three weeks after operation has been widely 
discussed. Klima®™ produced an allergic in- 
flammatory reaction in rabbits’ corneas by 


repeated injections of corneal extract into 
the stroma. He thinks the graft causes an 
allergic reaction in the host cornea owing to 
a group specific difference between them 
which leads to disease of the graft. In 1951 
Maumenee™ reported a series of rabbit ex- 
periments showing that donor-recipient sen- 
sitivity can be brought about and that it can 
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cause opacification of the graft. He induced 
this sensitization by supplemental transplan- 
tation of skin from the same donor to the 
recipient’s abdomen. 

This tissue sensitivity is undoubtedly the 
cause for some opaque grafts, but in my 
own series this type of case occupies a rela- 
tively unimportant percentage (about five 
percent). In most of my cloudy grafts the 
slight edema present after surgery merely 
persisted and became worse. 

In a few cases (four percent) grafts were 
apparently perfectly clear with no complica- 
tions for 10 to 15 months and then sud- 
denly developed marked edema within a 
period of a few days. This very late edema 
should presumably not be regarded as of al- 
lergic origin. In all of these late cases grafts 
had been set in corneas severely damaged by 
previous inflammation. Severe lime burns 
were the worst offenders, but in two of these 
late cases the eyes had been severely dam- 
aged by very extensive former disciform 
keratitis. In another case there was almost 
complete edema and deterioration of the 
cornea due to a blow by a stone 12 years 
previously with rupture of Descemet’s mem- 
brane (fig. 25A). At the time of transplant 
a shred of Descemet’s membrane was run- 
ning across the lens surface from the 10- 
o'clock to 4-o’clock positions, indicating 
corneal damage well beyond the limits of the 
new graft. This graft was also sparkling 
clear for 13 months with the shred of Desce- 
met’s membrane easily visible (fig. 25B). 
The cornea then became edematous within a 
two-day period, assuming an appearance ex- 
actly like that of the host cornea. In an- 
other case with a complete leucoma of the 
cornea from a lime burn, the graft was com- 
pletely clear for six years, but during the 
next five years developed progressive faint 
edema of the graft stroma. 

Since edema of both early and late type is 
much more common in previously damaged 
corneas than in cases with keratoconus or 


familial dystrophy, it is probable that the im- 
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portance of the antigen factor, while con- 
siderable, is generally overestimated. 

The thickness of the graft may also be a 
factor in edema. Welter® has stated that the 
thickness of the graft varies from 0.74 mm. 
to 1.03 mm., while that of the scarred cornea 
varies from 0.55 mm. to 2.67 mm. When the 
graft is thinner than the recipient there is 
relatively little disadvantage. When the graft 
is thicker it projects not posteriorly but an- 
teriorly, probably because of pressure of the 
aqueous on the back of the graft as soon as 
the chamber is reformed. This forward 
bulging of the graft causes the corneal 
stroma at the margin to absorb tear fluid and 
swell further. This bulging also allows 
epithelium to grow over part of the cut sec- 
tion and thus oppose normal repair. 


INFECTION 


Infection is fortunately an extremely rare 
occurrence. In many contemporary series 
there have been no infections. There was 
one panophthalmitis in this series 11 years 
ago. The donor eye had been removed in a 
distant hospital by a person with no ophthal- 
mic experience. It was not cultured or 
washed carefully, and it is probable infec- 
tion was introduced directly with the graft. 
Since then all donor eyes have been washed 
in three successive cups of saline just before 
the graft was cut, and penicillin has been 
given for five days after operation as an 
extra precaution. 


RECURRENCE OF THE ORIGINAL CORNEAL 


PATHOLOGY 


The consensus at present is that the graft 
preserves its own identity but is gradually 
paritally replaced by the tissue of the host. 
It is reasonable, therefore, to expect that 
the graft would take on many of the quali- 
ties of the host cornea in the course of time. 
Recurrence of interstitial keratitis has al- 
ready been discussed. Paufique describes re- 
currence of tuberculous keratitis in the graft, 
and I have observed cases with lipoid dys- 
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trophy develop similar fatty changes in the 
portion of the graft adjacent to the diseased 
host tissue. Corneal edema from any. cause 
is notorious for its recurrences. Recently I 
observed recurrence of dendritic keratitis in 
two grafts which had been clear for two and 
four years respectively. 

Authors vary widely in regard to recur- 
rence of the hereditary dystrophies. My 
series indicates that if the dystrophy is of a 
progressive type such as Groenouw’s nodu- 
lar dystrophy or lattice keratitis, the graft 
will ultimately again acquire this disease. 
The graft, however, will acquire the path- 
ology probably at the same rate of speed as 
the eriginal cornea developed it. My 19-year 
series includes 25 cases of nodular dystrophy 
and lattice keratitis and for nine years none 
of these showed any evidence of recurrence. 
After nine years, however, in one case, and 
11 years in another, definite beginning re- 
currence of lattice keratitis was discovered. 
Recently a recurrence in seven years was 
also found. Nodular dystrophy recurrence 
has not yet been seen in this series, nor am I 
aware of its having been reported elsewhere. 

There have been reports in the literature 
of a few cases of early to moderate Fuchs’s 
dystrophy improved by grafting.*® * Since 
completing this series, I did an eight-mm. 
perforating graft in a Fuchs’s dystrophy case, 
and followed it up five months later with an 
intracapsular cataract extraction via a deep 
scleral section. This cornea is still clear four 
months later. Since in the past, however, all 
types of edema of the cornea have been 
especially prone to recurrence, I believe that 
many of these apparently successful cases 
may again become cloudy in a relatively 
short time. 

There has yet been no case in the litera- 
ture of recurrence of keratoconus. This is 
probably because most keratoconus opera- 
tions are on adults. It may be assumed the 
disease should take 10 or 15 years to appear 
again. The patient would by that time be 
outside of the age group of increasing 


keratoconus, so for this reason there actually 
might be. no recurrence. 


REFRACTIVE ERROR 


A minor complication often found is a 
large refractive error. Myopia is frequent 
and often increases within the first four 
months after operation probably due to con- 
traction of the scar tissud¢ ring around the 
graft. Considerable astigmatism is also us- 
ually present, with the small grafts in gen- 
eral showing more astigmatism than large 
ones. In this series there were a number of 
cases in which there was nearly normal 
acuity with two to seven diopters of astig- 
matism. One woman with a transplant fol- 
lowed by a cataract extraction obtains 20/35 
vision and reads J1 print with a +4.5D. sph. 
combined with a —12.0D. cyl. Undoubtedly, 
these patients could get 20/20 vision with 
contact lenses, but I have not yet ordered one 
for a transplant case. 

In all types of corneal grafts the oral use 
of Meticorten starting eight to 10 days after 
operation and the topical use of Hydrocor- 
tone solution starting two weeks after op- 
eration has proven of great value in prevent- 
ing complications. Cortisone reduces inflam- 
mation and by so doing lessens the tendency 
for grafts to vascularize and for connective 
tissue to proliferate over the posterior sur- 
face. Both by decreasing iridocyclitis and by 
shortening actual atropinization time, corti- 
sone also decreases the percentage of post- 
operative glaucoma. By decreasing allergic 
reaction it is probable that it also helps de- 
crease the tendency toward edema in many 
cases. 


RESULTS 


Results are meaningless without consid- 
eration of the type of cases. Complete sta- 
tistics appear unfavorable since the opera- 
tion is done on many nearly hopeless eyes 
and on eyes having many other defects. The 
gradual but steady improvement in results, 
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however, has paralleled that of separated 
retina repair and has been truly gratifying. 
In Filatov’s 1924 series 15 percent of the 
grafts remained clear.** By 1933 his per- 
centage of clear grafts had increased to 29 
percent. Tudor Thomas™ in 1936 reported 28 
percent clear. In 1947 the American Acad- 
emy symposium® reported 36.5 percent re- 
mained clear. In the “favorable groups,” 
however, 68.3 percent of the grafts were 
clear. The 1948 report of the cases of Pau- 
fique, Sourdille, Offret, and Franceschetti* 
lists 36 percent clear and 48 percent with 
visual improvement. By 1950 Paton®® had 
done 100 cases with 55 percent remaining 
clear. Of his 23 grafts in the “most favor- 
able group,” however, 82.7 percent were 
clear. 

By his 1954 report,” Paton’s percentage 
of clear grafts (this series also includes 
many lamellar grafts) had climbed to 64.5 
percent. As Paton himself mentioned, this 
figure is misleading on the high side for 
two reasons. Thirty-nine percent of all his 
grafts were in keratoconus eyes, and when 
multiple grafts were done on the same eye, 
only the clarity after the final operation was 
included in the statistics. This eliminated 
many unsatisfactory results. In 1955 Fine” 
reported 74 percent improved. His series 
also included 39 percent keratoconus cases. 

The true present value of any operation 
should be based on statistics of the current 
technique rather than on those of previous 
inferior operations. At the present time, 
transplant results of practically all surgeons 
are very much better than those of a few 
years ago. 

By discarding the results of earlier years, 
it is possible to get a more accurate appraisal 
of present value. In the following statistical 
summary, operations done during the first 
years of my series starting in 1937 have 
been omitted and only a more recent group 
of 100 consecutive cases has been included. 
These were done between 1944 and 1954 
and include 91 primary grafts and nine re- 
grafts. No case done during this period has 
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TABLE 1 


SUMMARY OF PREOPERATIVE VISUAL ACUITIES OF 100 
CONSECUTIVE TRANSPLANT PATIENTS 


30 eyes Light projection 

27 eyes 1/200 to 2/200 

37 eyes 3/200 to 10/200 
5 eyes 11/200 to 19/20 
1 eye 20/200 


been omitted, and all have been followed for 
at least one year. 

In evaluating this series, it is well to bear 
in mind that the average original visual 
acuity was extraordinarily low due to the 
extreme pathology in cases selected for op- 
eration. In the 100 consecutive cases in the 
appendix, 57 eyes had preoperative vision of 
2/200 or less (30 eyes, light projection only ; 
27 eyes, 1/200 or 2/200) ; 37 eyes had 3/200 
to 10/200; five eyes had 11/200 to 18/200; 
one eye had 20/200. In other words 94 per- 
cent of all eyes selected for operation had 
original vision of 10/200 or less and only 
one percent had better than 18/200 acuity 
(table 1). 

Standards for judging results vary widely. 
In this series “improved” means that the 
postoperative visual acuity is at least 10/200 
and also is at least three times the preopera- 
tive acuity expressed in percent; that is, an 
initial vision of nine percent (18/200) must 
have improved to 27 percent (20/70). 

As in Fine’s series,” an exception is made 
in cases with original vision of light projec- 
tion only. For these unhappy people he felt 
vision of only 1/200 represented a distinct 
improvement, and these he listed as “im- 
proved.” In my series, however, these are 
“improved” when acuities become 2/200 or 
better. 

Any eye which loses 25 percent of its 
preoperative vision is “worse,” and all eyes 
with results between three-fold improvement 
and 25 percent loss are “unchanged.” 


Resutts 1n 100 CONSECUTIVE CASES 


In this series 73 percent had clear or 
fairly clear grafts and worth-while visual 
improvement one year later. When the cases 


TABLE 2 
VISUAL RESULTS IN 100 CONSECUTIVE CASES 


Percent 

After 1-year follow-up 

Improved 73 

Unchanged 15 

Worse 12 
After full follow-up of 1 to 10 years 

(Av =6 years) 

69 

Unchanged 19 

Worse 12 


were followed as long as possible, however 
(average follow-up in this series was six 
years), the percentage of clear grafts de- 
creased because of late complications, includ- 
ing late edema, recurrence of the original 
pathology, or new corneal disease such as 
dendritic keratitis. With this long follow-up, 
the percentage of “improved cases” fell to 69 
percent (table 2). 


KERATOCONUS 


When considered by groups (table 3), the 
highest percentage of success has been in ker- 
atoconus eyes. Conical corneas were grafted 
only in extreme cases where the apex was 
very cloudy and contact lenses were not 
usable (hg. 26C and D). Of only 13 done, 
the poorest result had 20/70 acuity. Nine 
eyes had 20/30 or better with ordinary 
glasses. This was the only clinical group with 
100 percent success and this figure will un- 
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doubtedly fall markedly as other cyes are 
done. 

Incidentally, the 20/70 eye is the one with 
marked ectasia and the opacity of the entire 
cornea described earlier in the discussion of 
preliminary pressure bandaging. Original 
vision was perception of shadows only. The 
fellow eye has also been grafted and has 
20/20 acuity. This gentleman is now doing 
full time clerical work. 


NODULAR DYSTROPHY AND LATTICE KERA- 
TITIS 


Of 25 nodular dystrophy (fig. 26A and 
B) and lattice keratitis cases (24 from 100- 
case series, one from early series), all but 
five had worth-while improvement (79 per- 
cent in this series, 80 percent in combined 
series). These familial dystrophy cases are 
particularly interesting, as there were several 
families each with several grafts in the 
family. 

In one lattice keratitis family I did eight 
grafts, seven of them very successful, the 
eighth with partial improvement. Two of 
these patients (Cases 31 and 35) had super- 
ficial keratectomies by Dr. Verhoeff with 
temporary improvement many years before 
he referred them for keratoplasty. This 
lattice keratitis family probably is unique in 
medical history and is being reported in de- 
tail in another paper. 


TABLE 3 
ANALYSIS OF RESULTS OF 100 CONSECUTIVE GRAFTS IN RELATION TO ETIOLOGY 


ed changed Worse Improved (percent ) 


Original Pathology 
Keratoconus 13 
Groenouw’s dystrophy 13 
Lattice keratitis 11 
Disciform or dendritic 16 
Interstitial keratitis 8 
Ulcers (pyogenic ) 11 
Chemical burns 10 
Sclero-keratitis + 
Trachoma + 
Edema secondary to other corneal disease 4 
dystrophy 
Salzmann’s dystrophy 
Miscellaneous 4 


13 100 
69 | Average for 24 dys- 
{trophy cases = 79% 


OW 
= 


Im 
prov 
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Fig. 26 A to F (Leahey). (A) Nodular dystrophy. (B) Same eye after graft. (C) Keratoconus with 
cloudy apex. (D) Same eye after graft. (FE) Old lime burn after beta irradiation, graft, and cataract 
extraction. (F) Clear graft in a cornea scarred by severe phlyctenular disease 40 years earlier. 


TABLE 4 
ANALYSIS OF VISUAL ACUITY IN 69 IMPROVED CASES 


Number Vision 20/20 Vision 20/20 Vision 20/200 


Pathology Improved to 20/45 to 20/100 or less 

Keratoconus 13 12 1 

Groenouw's dystrophy and lattice keratitis 19 12 5 2 
Disciform or ritic 11 2 3 6 
Interstitial keratitis 5 1 3 1 
Chemical burns 6 0 4 2 
Others 15 2 10 3 
Total 69 29 26 ° 14 


| 
| 
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TABLE 5 
ANALYSIS OF 12 CASES WORSE AFTER KERATOPLASTY 
Number Preoperative Postoperative 
Pathology Worse Case Number Vision Vision 

Groenouw’s dystrophy 1 25 3/200 L 
Lattice keratitis I 35 2/200 Nil 
Disciform or dendritic 2 42 5/200 3/200 

46 3/200 Nil 
Interstitial 2 59 2/200 L. proj 

60 6/200 3/200 
Ulcers 3 78 4/200 Nil 

79 3/200 Nil 

81 1/200 L. proj 
Chemica! burn 1 68 18/200 7/200 
Edema secondary to cornea! disease I 86 1/200 Nil 
Keratitis with iridocyclitis (Type ?) I 98 L. proj. L. proj 
DISCIFORM AND DENDRITIC KERATITIS CHEMICAL BURNS 

Eleven out of 16 cases of old disciform Chemical burns proved more satisfactory 


or dendritic keratitis were improved (69 per- than in some previous reports. Of 10 done, 
cent). Since late edema in two cases and worth-while improvement was obtained in 
recurrence of dendritic in the graft in one six (60 percent). 

resulted in some late decrease of acuity, early In the earlier series, however (not re- 
results were better than those reported. ported here), chemical burn cases did not 


Fig 26 G to J (Leahey). (G) Graft for sears from old serpent ulcer. (H) Chemical burn after super- D 
ficial keratectomy, conjunctival recession, and graft. (1) Old disciform keratitis with 4.7-mm. square | 
graft. (J) Square graft done for keratoconus 10 years earlier. 


| 
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TABLE 6 
ANALYSIS OF NINE GRAFTS SUCCESSFUL AFTER ONE YEAR BUT WITH DECREASE 
OF ACUITY IN SUBSEQUENT YEARS 
Original Pathology Case Number Cause of Decreasing Acuity 
Lattice keratitis 28 Recurrence of lattice keratitis 
Dendritic 39 Recurrence of dendritic 2 later 
Serpent ulcer with Saemisch section 74 Dendritic in graft 64 yrs. later 
Chemica! burn 62 Gradual edema starting 5 yrs. later 
Chemical burn 68 Late edema 
Edema (like Fuchs) 83 Late edema 
Disciform keratitis 45 Late edema 
Groenouw's dystrophy 19 Late edema 
Groenouw’s dystrophy 20 Late edema 


have a preparatory superficial keratectomy 
and beta radiation. Despite some temporary 
success, none of these early cases could be 
classified as “improved.” 


INTERSTITIAL KERATITIS 

The interstitial keratitis cases were a rela- 
tively unfavorable group compared to inter- 
stitial cases in general, as many of them had 
extreme corneal changes with some second- 
ary lipoid dystrophy as well as other ocular 
pathology. Five out of eight of these were 
improved (63 percent). 
LEUCOMAS FROM PYOGENIC ULCERS 


This miscellaneous group with severe scar- 
ring included two with former perforated 
ulcers and one with an old serpent ulcer for 
which a Saemisch section had been done. Of 
11 cases only five were improved (45 per- 
cent). 


EDEMA OF CORNEA 


Four cases of marked corneal edema sec- 
ondary to corneal scarring and endothelial 
dystrophy were included, but none of these 
was a true Fuchs’s dystrophy. One was a 
complete failure; two had excellent grafts, 
but immediately became edematous like the 
host cornea. The fourth had a crystal clear 
graft for 13 months and then suddenly de- 
veloped unexplained edema which resem- 
bled the original lesion (zero percent). 


REGRAFTS 


The results of regrafts were encouraging, 
as three out of nine (33 percent) were im- 
proved (table 7). 

Photographs of successful primary grafts 
in a few other representative cases are re- 
produced in Figure 26E, F, G, H, I, and J. 

In the 100-case series, 12 eyes were ulti- 


TABLE 7 
ANALYSIS OF RESULTS OF NINE REGRAFTS 


Case Number Results* 


SR SSrsts 


20/40 for 16 mos. 
(7/200 later) 


co o+0/ 


L. proj. 
2/200" 


Poor L. proj. 


* + =improved; 0=unchanged; — = worse. 


= Preoperative Postoperative 
Original Pathology Vie: we Vision 
Lattice keratitis 2/200 20/30 
Disciform L. proj. 2/200 
Disciform 3/200 Nil. 
Disciform L. proj. proj. 
Chemical burns 7/200 20/200 
Groenouw’'s dystrophy 7/200 
Groenouw’'s dystrophy L. proj. 
Edema and leucoma 1/200 
Vascularized keratitis and iridocyclitis 
(Type ?) L.. proj. 
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TABLE 8 
INCIDENCE OF POSTOPERATIVE GLAUCOMA IN 100 CONSECUTIVE CASES 


Original Pathol Number of ‘aeons with P : 

Keratoconus 13 1 7 
Groenouw’s dystrophy and lattice keratitis 24 6 25 
Disciform and dendritic 16 7 44 
Interstitial keratitis 8 5 63 
Old ulcers 11 5 46 
Edema, secondary to ious inflammation or disease 

Trachoma 4 2 50 

ipoid and Salzmann’s d 
4 0 0 
Total 100 33 33 


mately worse than before operation. In five 
of these vision was reduced to nil; and in 
three of these unfortunate five, enucleation 
was actually necessary, once for infection 
and twice for intractable secondary glau- 
coma. During the past seven years, however, 
only one eye has been reduced to no vision, 
and in no case has an enucleation been 
needed. 


SUM MARY 


During the 19 years included in this 148- 
case series, corneal transplantation has 
grown from a speculative procedure to a suc- 
cessful and well-established ophthalmic op- 
eration. Due to continuous improvements in 
technique and therapy, keratoplasty is a far 
more successful procedure at the present 
time than it was even five years ago. 

Among recent improvements stressed are: 

1. Preoperative preparation for grafting 
by elimination of blood vessels by radiation, 
and in extreme cases by superficial keratec- 
tomy and conjunctival recession. 

2. Improvements in fixation of the graft. 
Detailed descriptions are given of two origi- 
nal track suture techniques and of several 
new instruments, including a plastic turret 
style graft holder to facilitate suturing of 
the graft. 

3. Prevention of anterior synechias, prin- 
cipally by the use of air in the anterior 


chamber, and, to a lesser extent, by improve- 
ments in graft suturing. 

4. Use of steroids topically and orally for 
combating edema and inflammation with its 
attendant complications. 

5. Prevention of vascularization in the 
new graft by reduction of inflammation and 
by use of beta radiation. 

Technique. In most cases | use a five-mm. 
graft cut with a hand trephine and held in 
place by overlying sutures plus two direct 
sutures. In 5.5- to 6.5-mm. grafts overlying 
sutures are combined with two to four direct 
sutures. In grafts seven mm. or larger over- 
lying sutures are omitted completely and the 
cornea is held in place by 10 to 22 direct ones. 

Complications. Of the complications en- 
countered, glaucoma was one of the more 
frequent, being present at some time during 
convalescence in 33 percent of cases. 

Anterior synechias were extremely com- 
mon in the early cases, but in the more re- 
cent 100-case series they occurred in only 
23 percent of cases. Edema of the cornea and 
proliferation of connective tissue on the 
back of the graft were also major complica- 
tions. Infection and traumatic cataract each 
occurred once during the entire 148-case 
series. 

Long postoperative follow-up (19 years 
in some cases) suggests that progressive 
dystrophies of the cornea eventually recur 


| 
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TABLE 9 
ANALYsis oF 100 CONSECUTIVE CASES OF PENETRATING KERATOPLASTY 1944 To 1954 


Preoperative Vision Acuity after Graft Result 


20/30 
—8.00—7.0010 


5S Kereteconus. Mature L. Proj. 20/35 + Clear Had cataract extracted 5 mos. 
F cataract. Large apical +2.00+5.50 125 after graft with no complications. 
L opacities. 
34 Kereteconus. Extreme 6/200 20/20 + 
M conus. Large tear in with contact —2.25~—5.00X115 
Descemets with wide 200 

tation. 


42 5/200 20/25 

F rized scar from old with contact 20/200, -—2.25-—5.00x133 

L cautery. but not wearable. 

38 Kereleconus. Extreme 1/200 20/25 + Clear One year after 6-mm. graft 

M conus with marked 20/100 with contact —12.00—7.00x145 refractive error was —8.50 = —5.00 

Ls central scarring. but not wearable. cyl but no 

return of keratoconus. 

46 Keratoconus. Former Shadows. 20/70 + Clear Beta radiation before grafting. One 

6 S yrs. a acute ectasia of cornea —3.530—2.00x00 anterior synechia released by mi- 


corrected by pressure otics. Glaucoma controlled by iri- 
bandage. Vascularized dectomy plus pilocarpine. 


48 Kerateconus. Marked Be fa 20/20 + Clear Other eye reported as Case 6. 

M conuswithimm.cen- ~—4.00cyiX165with -—1.50—4,.50152 

opacity. contact 20/50 

22 Kerateconus. Marked 10/200 20/25 + Clear Patient has started in State Teach- 
conus with 4mm.api- —10.00—2.00 135 —6.00 sph. ers College. 


20 Kerateconus. Marked 1/200 20/30 + Clear 

F conus with 3 mm. contact 20/60 —1.25—S0X115 

R opacity. 

26 Kerateconus. Marked 16 (200 20/20 + Clear 10 are same patient 
F conus with small cen- —13.00 sph. contact +50—2.75 45 

L_stral opacity. 20/50 


Keratoconus. Extreme 1/200 20/40 
vascularized leucoma —9.00—2.00K50 during first year. 


10 ‘200 20/25 
conus with 4 mm. ~-23.00 contact 20/ —5.00—2.75 «45 
70 unwearable 


17 
M 
L opacity 
28 Kerateconus. Moder- 3/200 20/35 + Clear Myopia Snes Som +2.00 wo 
F atewithonly!5mm. —15.00 sph. contact -—3.00—3.00170 in first months. 
R opacity. Had several 20/100 not wearable 
prs. contacts but toler- 
ates them only } hour’ 
50 Groenoww's Nodular 5/200 20/45 + Clear Proliferation of connective tissue 
14 «67h yrs. M Dystrophy. Numerous —7.25—4.00170 on back of upper third of t fol- 
L nodules with lowing bulging margin in that area. 


moderate gray opac. (Pressure used, graft flat- 
spots. ) 


12/200 


Groenoww's Dystrophy. 1/200 20/200 + Clear Has incipient posterior cataract 
—5.00—2.5025 (not due 
to graft). 


“ES 


Age, Condi 
Case of Fol. Sex, tion ci Complications and Comment 
24 Keraleconus. Marked 1/200 + Clear 
1 3 yee. F 
R ity. Has many 
gies and was unable to 
wear any of several 
contact lenses. 
2 2 yrs. 
3 66 
7 Shyrs 
1 yr 
cal opacity wi con 
(wearable only 4 hrs.) 
9 8 yrs. 
10 2 yrs 
does fine work in a large electronk 
plant. 
i about 4 diopters 
11 24 yrs 
cornea to 
vious cautery. Prelim 
—~ radiation 
Greoenows's Dystrophy P| 20/45 + Clear Pressure bandage used from 15th 
6 yr —2.00—6.50 X85 to 30th day 
Groenoww's Dystrophy 10/200 20/17 + Clear Lysis of tiny anterior synechia one 
16 74 yrs. ~4.50—3.5098 month later. 
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Preoperative Vision Acuity after Graft Result 


22 


27 


3 


raz 


4/200 


3/200 


7/200 


2/200 
—8.50—4.00X170 


2/200 
—8.00—4.00X145 


10 /200 


4/200 


3/200 


L. Proj. 


5/200 


1/200 


3/200 


L.. Proj. 


4/200 


3/200 


20/45 
—12,.00—4.00170 trolled by 


20/30 —2 
—14.00—4.50X110 


20 /35 
+4.50+12.00+ 160 


ped 
day! Vision now variable from 
2/ to 10/200. Tension normal. 
Acute glaucoma on 19th day. Con- 
miotics. is of small 


Lysis 
anterior synechia after one month. 


Had dense immature cataract, re- 
graft done first, and cataract ex- 
tracted 5 mos. later. This is other 
eye of Case 28 


. recurrence of lat- 
tice keratitis in graft 7 years later, 


T elevation of graft mar- 


and 
and iridectomy later 
Still had chronic con- 
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Length Age, Di , d Condi- 
Case of Fol- tion of Complications and Comment 
low-Up a Description Graft 
Groenoww's Dystrophy 20/30 + Clear 
67h yrs —3.00—4.00 «140 
Groenoww's Dystrophy fF 7/200 0 Faint Spastic entropion corrected | mo 
19) 25 srs. edema _ later. Mild glaucoma controlled by 
(to regraft) drops. 
Groenouw's dystrophy | 20/40 0 Variable Same cye as Case 19. Preliminary 
20 4=—- 24 yrs. with edema of the For 16 mos edema _iridectomy done. Perfectly clear for 
graft. (This is a re- -— = 
graft.) Late Edema 
7/200 
Fine white docs 
21 R yrs. Fine white dots with 
irregular clouding. Cor 
nea normal thick 
ness as “stripping” of 
cornea done 9 yrs. ear 
lier 
Groenoww's Dystrophy. 20/100 + | Donor cornea from 1} yr. old 
4) yrs. ~22.00—4.00« 30 Also has incipient cataract and 
bris on lens surface from post-op- 
erative cyclitis. 
Groenoww s Dystrophy | 20 /20+ + Clear One quadrant of margin bulged for 
230s SA yrs. +1.00+5.00« 105 3 mos., causing opacity of that area 
and marked astigmatism. Cylinder 
was 12 diopters at one time! See 
Figure 19. 
Groenoww's Dystrophy. f Be + Clear Sister of Case 25. 
24 . 
Groenoww's Dystrophy. L. Proj. Opaque Graft perfect, but following lysis of 
25 anterior synechia had hemorrhage 
(to in anterior chamber and organized 
clot on beck of graft. 
Groenouw's Dystrophy fF L. Proj 0 Opaque Has more synechia and aguin had 
26 863i yrs with opaque graft — at time of lysis. ucoma 
(This is a regraft.) controlled by several cyclodiather- 
my operations. 
42 Lattice Keratilis. Dil. | 20/20 + | Has a few wrinkles on back of 
yr M fuse lattice changes —50—3.25 «150 graft. Reads J-1 
R with between 
lines. Involvement of 
external { of cornea 
Lattice Keratitis. Ex | 20/70 + | Beginning reappearance of lattice 
| 28 11 yrs. treme —9.00—2.0070 keratitis in graft 9 years later 
Lattice Keratiltis. Su 2/200 20/30 + Clear 
29 yrs. cessful graft done 12 ~11.00 004+2.50 165 
yrs. earlier with recent 
recurrence of lattice 
in graft. 
Lattice Keratitis, im- + Cataract extraction 5 mos. after 
Lattice Keratilis, ma- 20 /40 + Clear 
7 yrs ture cataract. Cornea +8.25—2.25 35 by pressure bandage 
. normal thickness as Acute glaucoma required posterior 
corneal stripping done sclerotomy , cyclodialysis, and lysis 
| 8 years earlier of synechia. Cataract removed 6 
mos. after grafting. No recurrence 
of lattice dystrophy yet. 
Lattice Keratitis. Dense 20/200 + Anterior synechia and acute - 
32 6 yrs. M_ generalized dystrophy ~3.00—4.0015 
R of cornea. Deep “wrin- 
kles”’ and diffuse cloud- 
ing. t . 
51 Lattice Keratitis. Had | 20/70 +. Clear A few permanent folds in Desce- 
330 “stripping” by Dr —3.00—4.00 170 met’s membrane 
R Verhoeff 7 years car- 
lier with temporery 
improvement. 
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Age, Condi- 
Case of Fol. Inagnosis and Vision Acuity after Graft Result tion of tions and Comment 
Up Ee Description Preoperative Complica 
56 Lattice Keraiilis. 18/200 20/70 + Clear This and the previous 6 lattice ker- 


65 20/70 ; ia. 

F —12.00—2.00180 mos. later. One tiny synechia left, 
L but trouble. 

41 Lattice Keraiilis. 7/200 20/25 Clear Case 37 is niece of Case 36. 

F —11.00—2.00 x80 

45 Recurrent Dendritic. 4/200 5/200 + Clear Graft crystal clear and poor vision 
F Immature cataract. —8.00—4.00 x80 See is due to cataract. Classed as suc- 
L Dense i giau- comment cessful . Had glaucoma con- 


20/70 
+9 .00+3.50 105 


20/70 
+5.00—10.00 45 


3/200 
+9.50+2.00 


L. Proj. 


20/25 
—9.00—2.00 


154 yrs. ago and was clear for 
many years 
44 Lattice Keraiilis. Su- 2/200 Nil - Opaque Square graft perfect at 1 month 
35 8 yrs. M_ operficial keratectomy with tiny anterior synechia at 
R done? years earlier. three corners. Refused to have ly- 
sis! Not seen for 2 yrs., at which 
time 7 was blind from glaucoma. 
Should have been a successful graft! 
3% 
37 5 yrs. 
3 yrs. 
coma. tre drops. 
Dendritic. Dense \eu- 18/200 20/25 + Clear Temporary glaucoma controlled 
390Od2soyrs. coma with > —4.00—2.00 50 by drops. At the end of 2 years pa- 
sels. Beta tion See comment tient had new attack of dendritic 
used before operation. in recipient cornea which soon in- 
volved graft. Present vision 9/200 
but improving. 
42 Dendritic. Dense ir- 2/200 Be + Clear Had preliminary iridectomy. Cata- 
40 067 yrs. F regular scar. Post, sy- ract removed 6 yrs. later. 
R nechia and cyclitic 
membrane on lens. In- 
cipient cataract. 
53 Disciferm. Dense dis- 2/200 | + Clear Had glaucoma before gating ge 
41 2 yr. M ciform 8 mm. (except trolled by cyclodiathermy. 
L wide with a few ves- in lower coma again ya Be con- 
sels. third) trolled by one  «- thermy and 
drops. Bulging wer graft margin 
accounted for astigmatic error. 
47 Disciferm. Dense wide 5/200 S| - Semi- Traumatic cataract noticed during 
42 10 yrs. F tewcoma with a few clear convalescence (from keratome in- 
L. superficial and deep cision in square pat) Most of 
vessels. cataract absorbed but further surg- 
ery never done 
46 ©Disciform. Bullous ker- L.. Proj. 0 Marked Iridectomy and two 
43 2 yrs. F §atitis, chronic glauco- edema for glsucoma and adhesions 
(toregraft) R ma. Cataract, com- first. Glaucoma recurred after | 
(see 46) plete rooney! syn- graft. One cyclodialysis and two 
echia. Former chronic cyclodia thermies done with control 
uveitis. of tension. 
44 «6ltyrs. 48 Disciform. Edema of L.. Proj. 2/200 + Faint Graft clear for for 6 mos. and ten- 
F Soames Sate ga. This +10.00 edema sion normal. Cataract removed. 
Ris regraft of Case 43. of epi- Faint edema of graft since then. 
thelium One new cyclodiathermy was 
needed. 
45 2iyrs. 56 Disciform. Very thick L.. Proj. 20/25 + Clear Graft crystal clear for 12 months 
(to F scar 10 mm. wide with +3.00—7.00160 for 1 year. then within 2-day period showed 
regraft) L. a few deep vessels. 1 yr. later 3/200 Edema marked edema. 
(see 48) 2 yrs. later later 
46 «9 yrs. 58 Disciform. Edema of 3/200 Nil - Opaque Violent nausea first day postop. 
F old graft. This is re- Nonunion of lower —— of 
L graft of Case 45. square graft. Conjuncti flap 
later. Extensive anterior synechis 
and glaucoma 
47 S8iyrs. 23 Dendritic. Irregular 7/200 20 /200 + Clear Proliferation of connective tissue ) 
M central scar 8 mm. in centrally on posterior graft surface except . 
L diameter. for 2 mm. centrally. Much aber- / 
ration. 
48 2tyrs. 52 Recurrent Herpes (?). 1/200 pe + Clear Other eye also has corneal scarring, 
F One ulcer cauterized 5 but patient has been able to re- 
F yrs. earlier. About 30 sume school teaching (which she 
k — punctate scars had given up years ago). 
2 larger ones. Ex- | 
treme aberration. | 
60 Disciform with sec- L. Proj. 8/200 + Clear 
cataract. | 
| 
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Loe Age, Condi- 
Case of Fol- Sex, Diagnosis and ive Vision after Graft Result tion of Complications and Comment 
Enc Description Preoperative Acuity 
60 Disciform. Large L.. Proj. L. Proj. 0 Edema Marked hosis. Up and about 
2 yrs. F dense full first night, bandages pulled off! 
(to regraft) R corneal leucoma. Im- Discharged without eye pad on 
(see mature cataract. third day! Extensive an 
Case 51) echia but graft healed firmly 
Lysis of synechia done later. 
62 Disciform. Edema of L. Proj. L. Proj. 0 Edema of i 
Si 6 Shyrs. F Imma direct sutures used, and patient 
R cataract. (This is re- uncovered in two days. Graft per- 
graft of Case 50.) fect with no synechia, but faint 
edema present early became 
marked in 6 months. 
64 Disciform. Dense \eu- L. Proj. 6/200 + Clear Has myopic retinitis. Poor vision 
52 8 yrs. M coma? mm: wide cen- —7.50 sph. from cataract, how 
L__tered temporally. Im- ever. Counted as “improved” as 
mature cataract. graft is tension is nor- 
mal. 
63 Disciform. Deep opac- 2/200 20/50 Clear Old debris on lens surface reduces 
53 6 yrs. M ities 8 mm. wide. —2.50-—6.0010 
R Many vessels before 
use of beta. 
63 Interstitial Keratitis & 200 20/60 0% ical in 
54 66) yrs. F Diffuse opacity of en- —6.00 cyl. K130 Clear keratitis in host and graft with 
R tire cornea. Faint ves- even almost complete c 
sels. t. later, con- 
by drops. 
1S JImterstitial sheratitis. 1/200 20/70 Clear Recurrence of interstitial in graft 
SS 4 yrs. F Diffuse irregular scar- —14.00—2.00 X 166 controlled by systemic cortisone. 
debris on lens surface. 
18 Interstitial Keratitis 1/200 20/40 Clear Was given systemic cortisone 
56 1 yr. F (Other eye of Case —4.50 cyl. X75 starting on Sth day. No recurrence 
L 55.) Extensive dense of interstitial. 
opacity with tiny old 
vessels——a few still 
patent. 
30 Interstitial Keratitis 2/200 20/70 + 80% Done before cortisone was avail- 
F dense gray scar —2.00 x80 Clear able. No unusual inflammation 
R with some Poor vision due to old cyclitic de- 
lipoid dystrophy. bris on lens surface and slight lens 
opacities 
32 Interstitial Keratitis 2/200 15/200 + Clearin Proliferation of connective tissue 
S58 it yrs. F Almost total opacity imm. over back of entire t except for 
R of . Previous area area 1 mm. square. coma con 
chronic glaucoma of only trolled by drops. Can read news- 
each eye. print with +4.00 lens! 
63 Interstitial Keratitis. 2/200 L. Proj. - Opaque Very uncooperative during and 
3° ll ys. M - after operation. Extensive anterior 
7 mm. leucoma cen- onjunctival flap. Cyclodialysis 
trally. Faint scarring later. Glaucoma controlled by 
in peri drops. 
Interstitial Keratilis 6/200 3/200 - Semi- Had lysis of anterior synechia 
60 M with extensive ante- Clear wae May Glaucoma later con- 
R_ rior synechia! by one cyclodiathermy and 
scarring of most of 
cornea. 
38 Interstitial K L. Proj. L. Proj. 0 Opaque Graft healed well. Obstinate 
61 10 yrs. M _ Bluish white opacity coma. Cyclodialysis 
R_ of entire cornea. Some operation done. coma now 
tion. moderately well controlled with 
Pupil not . drops 
5S Chemical Burn (Lime) L. Proj. 20/70 Clear Dense yellow leucoma with fatty 
62 11 yrs. M 40 yrs. earlier. - wtengt ee for 4 degeneration. Graft very clear 4 
L__plete leucoma. A few years. 3/200 after 11 zene. yrs., then faint in stroma 
vessels. yrs. aint and epithelium. worse. 
edema Mild glaucoma by 
then 
61 Lime Burn. (46 L. Proj. 20/60 + Clear Glaucoma controlled by 
63 S$ yrs. M +4.00—6.00 x 180 This is other eye of Case 62. Is 


R heavily vascularized ginning to show stromal chan 
pannus of entire cor suggesting eventual trouble as in 
nea. Had superficial left eye 
keratectomy, resex 
tion of limba! scar tis- 
sue and beta. 
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Age, Condi- 
Case of Fol Sex, Diagnosis and Preoperative Vision Acuity after Graft Result tion of | Complications and Comment 
low-Up Eye Description Graft . 
24 Lime Burn. Complete L.. Prop. 20 /60+ + 70% Superficial keratectomy, recession 
64 83 yrs. M pannus and dense leu- +1.530+4.00 145 Clear of scar tissue and con} 
L coma of entire cornea. limbus, and beta tion before 
ting. 
25 Ammonia Burn (from L.. Proj. 2/200 + 28% y and beta 
65 yrs. M_ explosion). Complete Clear first. Patient's con- 
dense white heavily stantly, so under 
Graft vascularized and 
was given beta later. Glaucoma 
con . 
40 Chemical Burn (Caus- L. Proj. 1/200 0 Central Superficial keratectomy and beta 
66 2 yrs. M_ tic Seda). Dense white 2mm. first. Bulging of graft and poor 
of entire cor- trans- union inferiorly 
nea with many ves- lucent 
27 Lime Burn. Deep vas- 3/200 20/00 + Clear followed 
67 cularized leucoma of —8.00—4.00 180 
remainder. 
32 Ammonia Burn. Ir- 18.200 aly = Clearfor Much beta before grafting. Also 
68 Siyrs. M regular scarring of —7.00—4.00X1 1S mos. cau to larger vessels at fabus. 
(to regraft) R most of cornea with 1 yr. later 7/200 3 Faint After late edema appeared to be 
many deep and super- yrs. later edema =permanent, regraft advised. 
vessels. later 
36 Ammonia Burn with 7/200 20,200 + 70% Caomsiderable proliferation of con- 
yrs. —3.00—3.00K150 Clear nective tissue on back of graft with 
‘ase 68. 


5/200 
—6.00—4.00 X 105 


mos. alter 
. Follow-up by letter from 
, “can see well.”” No data 


Clear graft for 6} yrs. Dendritic 
keratitis in 1955 affected host cor- 
to recent nea and graft. Present vision 4/200 
den- i t scar- 


20/35 + 
+12.504+2.50x4#0 $4 yrs. vessels. extraction later. 
now 


Diathermy peritomy first. Almost 
complete anterior synechia after 


not 


Ch 
well controlled. 


Glaucoma controlled i 
+8.00 om Cataract extraction 1 
ter 


17 
. Ectasia of cataract scar w 


ring. Immat. cat. repair 6 mos. later. 
High myopia 


3 
L 


48 1918 explosion and Shadows S| 0 Semi Iridectomy and beta before graft- 
70 Giyrs. M Chemical Barn, t See comment Sec Clear ing. Glaucoma controlled by drops 
L unknown. Complete com (Faint after grafting. Vision improved to 
vascularized leucoma. ment edema) 4/200 after iridectomy and beta 
before graft, so graft result classed 
as 
55 Lime Burn. Diffuse L. Proj 1/200 0 Slightly Diathermy peritomies to occlude 
71 #01 yrs. M deep opacities and de- Cloudy vessels before operation and pre- 
L generative changes. A ey iridectomy. Glaucoma 
few old vessels. controlled by drops 
15 Cornmeal Ulcers in in- Shadows Shadows 0 Cloudy Had peritomy with diathermy be- 
72 11 yrs. M fancy. Diffuse | - forehand to reduce vascularization. 
L tar scarring. A tew One posterior synechia at corner of 
small vessels. N ystag- square graft 
mus. Amblyopia. 
60 Ulcers in childhood. 2/200 “Can see well.”’ Data + Clear Tiny incarcerated iris prolapse. 
73 #7 yes. F Dense irregular scar- not available Excision with conjunctival flap 6 
L_ ring. No vessels. High wks. later. Lysis of synechia twice 
myopia. Incip. cata Cata 
ract. graft 
Calif 
given 
Si Serpent Ulcer with 1/200 
74 yrs. M hypopyon. Saemisch 
L section done. Dense 
vascularized leucoma. 
ritic. ring of graft! 
36 Ulcer im infancy. }/200 15/200 + Faint Temporary glaucoma controlled 
75 8 yrs. M Dense leucoma over edema by drops 
L nearly entire cornea 
Nystagmus. Ambly- 
opia. 
39 Perforated Corneal L. Proj L. Proj 0 Very 
76 «6yrs. F Ulcer. Dense leucoma Opa que 
L. of most of cornea with gra yas Gone (wice, an 
anterior synechia. 3 glaucoma 
small vessels. 
T 
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Age, Condi- 
Case ‘Sex, Vision Acuity alter Graft Complications and Comment 
low-Up Eye Desxription Graft 
30? ~=Corneal Ulcer in child- 4/200 Nil = Enucle- Severe iridocyclitis, pain, and sec- 
78 9yrs(?) M_ hood. ation oma. or 
? scarring. 4 not available at 
tat period. Emeceation ever 
ter tails from 
as record not available. 
50 Recurrent Uleers. 3/200 Nil - Enucle- Panophthalmitis on 3rd day. Do- 
79 «68h yrs. M Dense irregular scar 7 ation nor eye from a distant small hos- 
L mm. wide. A few tiny 
vessels. t. bly intro- 
with s is only in- 
in three 
of sabes at at time of operation. 
61 Recurrent Ulcers in 1/200 20/00 + Clear Cataract extraction done § mos. 
F childhood. +7.00+6.00 125 later. 
(tiiideath dense scarring. No 
2 yrs. ago) vessels. ture 
cataract. 
56 Recurrent Corneal Ul- 1/200 L.. Proj. Cloudy comes’ 
Si M_ cers. Dense scarring border of 
R most of cornea. Many galt —y ‘with nonunion. 
well with pressure band- 
cataract. age. anterior 
and regraft advised but patient 
not consented. 
7S Recurrent Ulcers with L. Proj. L. Proj. + Intestinal obstruction after graft 
82 yrs. M _ secondary lipoid with abdominal! operation on 10th 
R trophy. Mature catar- com- day. Mature cataract f 
act. ment charged to convalescent home with 
clear graft. In 1951 (5 th clear graf 
t still alive, ee 
t cataract never 
39 Edema of Cornea—se- 1/200 20/60 0 Crystal clear for 2 years; then sud- 
83 68 «6yrs. F vere—secondary to +5.00+4.50K170 See i3mos. den edema o on in 2 days! 
R blow from stone 12 (for 13 mos.) 3/200 com Marked Graft now resem of 
before. Tear in (after 8 yrs.) ment edema cornea but slightly less edematous. 
across en- now 
tire cornea. Eye con- 
stantly irritated. 
Paint Edema of Cor- 2/200 1/200 0 Faint — of hia before grafting 
(toregraft)L coma terior ond , Graft perfect, but 
t 
post ao persisten 
ture cataract. 
F Cc 1/200 2/200 0 Very Excellent graft, but again shows 
8S Jiyr. L This io of faint persistent very faint edema, so 
edema cataract extraction not 
76 Marked Edema and 1/200 Nil = Edema ic entropion immediately 
8 S8iyrs. F phy of Entire aaa t. Flat chamber. Anterior 
synec Glaucoma. Patient = 
Fuchs’ dystrophy. not return for follow-up su 
scar. Immature ca Enucileation elsewhere 3 yrs. 
of painful glaucoma. 
yrs. scarring of entire cor- —7. . —6.00—5.00 K90 Clear tion. postoperative in- 
com over pu bulging t. Clear tw 
Many small vessels. regular areas of connective tissue 
proliferation on posterior 
cause aberration. 
50 Old Trachoma. | 5/200 20/150 + Clear Beta radiation first. Graft clear 
88 4 yrs. F itlar diffuse —4.00—2.00 45 but vision reduced by postcortical 
R_ with numerous super- cataract. Postoperative 
ficial vessels. controlled and one 
cyclodiathermy 
49 Old Trachoma. Irregu- L. Prof. 20/100 + Clear Glaucoma controlled by one iri- 
89 yrs. F lar dense scarring. A 0 dectomy, one cyclodiathermy, and 
R_ few vessels. Slight mi- (Reads V-2) 
crophthalmos. Incipi- 


ent cataract. Hyper- 
tension (220/140). 
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h Age, Condi- 
Cos cf fox, Remit tion of Comp'eations and Comment 
60 Old Trachoma. Dense Shadows 20/60 + Clear Cataract extraction 6 mos. later. 
9 M opacity of entire cor- +6.25+4.00 X18 Media clear but has old chorio- 
R nea retinitis scar involvi part of 


20/70 
—~9.00—2.00 X75 in 
Gon 
20/40 
+1.25—1.50 100 


20/70 


; - | macula area. Other eye has no vi- 
few vessels. Imma- sion, but patient now working as 
ture cataract. barber! 
58S Sderoberatilis with Shadows 4/200 0 70% Uneventful convalescence. Irregu- 
91 Wiyr F a er dys- Clear lar astigmatism in ft. Large 
R trophy. white patch of chorioretinal degeneration 
scarring. No vessels. prevents better acuity. Graft clear 
Chorioretinitis (found enough to give 20/200 vision 
later). 
50 Scdlerokeraiitis. Also 4/200 20/100 + Clear Fundus seen clearly so poor vision 
92 «68h yrs.  recurrentulcers‘phiyc- ~5.00 cyl. X15 due to amblyopia exanopsia. Had 
L tenular keratitis?) in tiny area of dendritic keratitis on 
childhood. Diffuse ir- graft 8 yrs. later with no perm- 
regular dense scars, anent visual! effect. 
no vessels. 
39 Sdlerokeraiilis, Many 2/200 20/200 4 70% Had densitization with old Thc. 
93 ttyrs. F recurrent attacks (as ~3.00—1.50x9 Clear several years before. Beta radia- 
R was true of other cases tion to remove vessels. No marked 
also). Former Thc. iri- inflammation after graft. Several 
docyclitis. Diffuse tiny deep infiltrates in graft pre- 
war ay with vent better vision 
te deep vascu- 
larization. 
34 Sclerokeratilis. Dense 3/200 t crystal clear, but eye has had 
oo 4yr8 F white scar covering ittent glaucoma attacks. 
L upper 70% of cornea. joscopy shows extensive pe- 
A few deep vessels. anterior synechia. Tension 
led by four cyciodia- 
ies plus drops. 
57 Lipoid Dystrophy. Full 5/200 lor synechia at 2 corners of 
95 tyres. F thickness yellow- 10 (200 re graft freed by lysis later. 
L white fatty degenera- (dilated) Graft clear with slight lipoid 
tion of 10%, of cornea changes in one corner only after 
including pupillary several years. Lipoid dystrophy in 
area. sind of cornea has improved 
since grafting’ 
46 Salemenn’s Dysiro- 7/200 po + Clear Crystal clear graft. Poor vision due 
% yrs F Childhood phiyc- —12.00 to myopic type fundus 
L tenular keratitis. tion with involvement of pare- 
Ridge like lesions, macula area. 
Diffuse opacities of 
rest of cornea. 
64 Recurrent Keratstis L. Prof. L.. Proj 0 Opaque — jal keratectomy and beta 
°7 +2 yrs. F and Iridocyclitis, type radiation before grafting. Graft 
(to regraft)L unknown. Dense ex- excellent, but chamber lost when 
tremely vascularized sutures removed, and anterior syn 
leucoma. Mature echia formed. Graft vascularized 
cataract. Complete later. 
posterior synechia. 
66 Vasculerised Leukoma L.. Proj L.. Proj. - Opaque Had more beta after first craft in 
9% tliyr. F and corneal (Slightly defective) Vascu- preparation for this. Graft tech 
L graft. Mat. cat. An- larized __nically pees. but recurrence of 
terior and posterior iridocyciitis for 2 mos. Eye now 
synechia. Regraft of white but tension is abnormally 
case 97. low. 
26 Medaplasia of epithe. L. Proj 20/00 + Clear Superficial keratectomy, recession 
9 +%tiiyrs. M tum of Cornea and 0 correction of scar tissue from limbus and beta 
R Conjunctiva. Com- radiation. Diagnosed in Greece as 
plete vascularized “Malignant vernal catarrh,” but 
opacity of entire cor- diagnosis not confirmed here. Pa- 
nea with dry scaly ap- tient kept on topical hydro-corti- 
pearance as in pemphi- sone ph No evidence of 
thon deep 
superficial. 
26 Meaplasia of Epithel- 1/200 20 /80 4 Clear Superficial keratectomy, recession 
100 ~=Chlhilttyrs. M tum of Cornea and 0 correction of scar tissue for 4 mm. from 
L Conjuncica. Other limbus, and beta radiation. One 
eye of Case 99. Simi- anterior synechia, with lysis one 
lar picture but much month later. Some connective tis- 
less extreme. sue proliferation on back of graft 
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in the new cornea at the same rate as in the 
original cornea. Since time required for re- 
appearance is usually many years, the prob- 
ability of recurrence is not a contraindica- 
tion to grafting. 

Results. Results of the entire 19-year series 
of 148 cases were 63.5 percent “improved.” 
Recent results are much better than those of 
the 1930s ; and, for the sake of current statis- 
tics, analysis is presented of 100 consecutive 
grafts (91 primary and nine regrafts) done 
in recent years. In this series, running from 
1944 to 1954, results were 69 percent “im- 
proved,” 19 percent “unchanged,” and 12 
percent “worse.” 

In this latter series, results in “most fav- 
orable cases” (keratoconus, nodular dys- 
trophy, and lattice keratitis) were excellent, 
with 32 out of 37 being improved (86.5 


percent). By etiologic groups, results were 
as follows: keratoconus, 100 percent; no- 
dular dystrophy and lattice keratitis, 79 per- 
cent ; interstitial keratitis, 63 percent; disci- 
form and dendritic keratitis, 69 percent; 
leucomas from pyogenic ulcers, 45 percent; 
chemical burns, 60 percent ; edema of cornea 
(similar to but not true Fuchs’s dystrophy), 
zero percent; regrafts (miscellaneous), 33 
percent, 

Since the results in this 100-case series are 
better than those of the previous seven years, 
and since the results during the past few 
years have been better than those in the first 
part of the series, it is reasonable to expect 
that transplant statistics will continue to 
grow more favorable for many years to 
come. 

9 Central Street. 
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OrHTHALMIC MINIATURE 


The principle of increased pressure, from which standpoint v. Graefe 
interpreted all the symptoms of glaucoma, still holds good, although we 
now know that increased pressure in itself is not the primary cause of 
glaucoma, but is the result of some fundamental disease depending on 
circulatory disturbance. 

A. Mooren, Arch. Ophth., 13:15, 1884. 


SURGERY FOR SENILE MACULAR DEGENERATION* 


M. Burnsipe, M.D. 
Dallas, Texas 


The incidence of senile macular degenera- 
tion for a two-year study, with over 2,000 
patients surveyed, indicates that senile mac- 
ular degeneration is probably the third most 
common cause of blindness. Table 1 gives the 
complete study: 


TABLE 1 


SENILE MACULAS 
PATIENTS OVER 40 YEARS OF AGE 
July 1955—June 1957 
2,075 Patients 


Type of Disease 


Early—20/ 30 less 
Advanced—20. 30 greater 


Total 


292 
‘80 


&4 Advanced—with cataract 
164 Advanced 


356 


Senile maculas 


Evaluation of the surgery in the treat- 
ment of senile macular degeneration, on the 
basis of increased blood supply to the 
choroid from the inferior oblique muscle, 
has been studied by tracer methods through 
the use of phosphorous isotope 32. A nine- 
month study using dogs with a macular dis- 
turbance produced in one eye by macular 
burn from direct sunlight and followed by 
inferior oblique surgery on the same eye 
with the opposite eye used as a control has 
been completed. 

Technical problems of Geiger counts with 
the present probes were, on the whole, un- 
satisfactory for study of the posterior seg- 
ment of the eye. A large counter probe, 
modified with a slender column of plastic 
window placed between the recti muscles and 
back of the ciliary body directly over the 
conjunctiva, was not fully reliable for re- 
peated counts. 


* Presented before the sectional meeting of the 
American College of Surgeons, Dallas, Texas, 
January 10, 1958. This paper is a continuation of 
a previous study, Am. J. Ophth., 42:6 (Dec.) 1956. 


584 


It was found that the volume of choroid 
blood flow diminishes in the first 30-day 
period after macular burn, to return to nor- 
mal at 60 days, and to remain at normal 
for six months, the time of the final flow 
counts. No repeated counts were above nor- 
mal, and possibly should not be expected. 
Counts directly over the anastomosis did 
not diminish at the end of six months, sug- 
gesting that the vessels are not replaced by 
fibrosis over this period of time. P** counts 
on a patient three months postoperative like- 
wise were not entirely satisfactory, but did 
indicate a normal choroidal flow, but not 
above the rate in the opposite eye. | 

We must await better and smaller Geiger 
counters or the use of very sensitive dosim- 
eters to obtain more reliable readings. 
These minute dosimeters may be placed be- 
hind the macula or on the edges of a lacrimal 
contact lens for more consistent readings 
in the posterior segment of the eye. 

The surgery is usually done under local * 
anesthesia, using a four-percent Novocaine 
retrobulbar injection with additional local 
infiltration along the lateral rectus muscle. 
The operative procedure is as follows: 

The lateral rectus is divided and 4-0 silk 
is placed on the upper and lower edges of 
the tendon-stump to aid the patient to look 
medially and slightly superiorly. The lateral 
rectus tendon is marked with the usual su- 
tures for its replacement, and laid aside. 
Tenon’s capsule is opened from the lateral 
margins of the superior and inferior recti 
in the usual manner. Occasionally, a hori- 
zontal incision may be extended along the 
inferior border of the lateral rectus. A lat- 
eral canthotomy is required at times to in- 
crease the exposure. Perhaps the section of 
the check ligaments of the medial rectus 
may be indicated occasionally, but has not 
been necessary to date. It has been found 


Ratio 

1:7 
1:25 

1:25 

1:12 
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Fig. 1 (Burnside). The lateral rectus has been 
sectioned, with traction sutures placed on its tendon. 
Tenon’s capsule opened, with a squint hook on the in- 
ferior oblique. 


that a squint hook offers the best exposure 
to visualize the retrobulbar space with the 
aid of a 2-0 laryngeal mirror. If the operator 
moves his head, the optic nerve, ciliary ves- 
sels, and especially the long ciliary artery 
may be seen in the mirror. 

Placing the squint hook tip against the 
sclera over the path of the long ciliary artery 
makes it more prominent and injury less 
likely. A co-operative patient can describe 
metamorphosis of objects in the operating 
room when the sclera, over the macula, is 
touched by the squint hook. An iris re- 
-positor, curved to the shape of the eye with 
grooves on the edges at mm. intervals, 
should be placed against the optic nerve 
with one edge over the medial border of the 
inferior oblique muscle at its insertion. 

The direct line of scleral suture should 
then be determined at the three to four-mm. 
mark on the repositor. A concave mirror in- 
stead of plano mirror, if available, would 
extend the field of vision of the operator, 
and he would not have to move his position. 
Touching the optic nerve divides the ad- 
ventitious sheath, a reflection of Tenon’s cap- 
sule around the short ciliary vessels which, 
if left intact, may prevent the ingrowth of 
new vessels. 


Fig. 2 (Burnside). Size 2-0 mirror in place to 
visualize iris repositor touching optic nerve and 
measuring the distance to the inferior oblique mus- 
cle. 


A figure-eight locked 6-0 chromic suture 
is placed in the medial border of the inferior 
oblique muscle and the medial half of the 
muscle is cut from the sclera. The line of 
insertion of the oblique muscle is most fre- 
quently widened, rather than advanced; 
thus, diplopia should not be expected. The 
scleral suture is placed at the predetermined 
site and tied. The lateral rectus is replaced, 
and the conjunctiva with tendons is closed 
in the usual manner. 

Figures 1, 2, and 3 illustrate the present 


Fig. 3 (Burnside). Suture of 6-0 chromic placed 
in medial part of inferior oblique muscle and me- 
dial one half cut from insertion, Posterior arm 
suture placed in sclera over macula. 
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VISUAL IMPROVEMENT AFTER SURGERY OF THE MACULA 
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PATIENTS 
Fig. 4 (Burnside). Results. 


surgical technique, which can be modified 
from time to time for the sake of better 
visualization and operative safety in this 
critical area of the eye. 

The block graph shows the present series 
of patients operated to date. Naturally, the 
1957 patients have not had enough time to 
evaluate the final results, but they will be 
followed to determine the variation of vision 
in both eyes. Should the vision in the unope- 
rated eye become less than the vision in the 
operated eye the result could be considered 
significant. Should any come to pathologic 
studies for serial sections, a final conclusion 
may be drawn. 

Apparently there is no short cut objective 
procedure to determine the value of surgery 
on the macula to increase choroidal flow, but 
a follow-up of several years is the present 
method of evaluation. During the coming 
year patients with arteriosclerosis in the 
retinal vessels will be offered combined pos- 


terior sclerotomy beneath the advanced mus- 
cle to increase further the anastomosis of 
vessels to the choroid. 

In the future correction of the faulty me- 
tabolism may offer the solution of this prob- 
lem and surgery for the arteriosclerotic dis- 
ease may no longer be necessary. The 
anastomosis of the inferior orbital to the 
ophthalmic artery may be of value if this 
more simple supply of vessels does not prove 
satisfactory. It may be worthwhile to tie 
off the infraorbital artery as it emerges from 
the infraorbital canal to increase the blood 
flow to the inferior oblique muscle, and thus 
to the anastomosis site, with further col- 
lateral blood flow from the external carotid 
artery. 


4105 Live Oak (21). 


I wish to thank Jack K. Jeanes, Ph.D., Depart- 
ment of Biophysics, Southwestern Medical School, 
Dallas, Texas. 
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DeEWECKER SCISSORS 
IN REMOVING CORNEAL-SCLERAL SUTURES 


C. Esposito, M.D. 
Huntington, West Virginia 


To find an instrument which could be 
more easily manipulated during removal of 
corneal scleral sutures has been my goal for 
quite some time, In 1946, I stumbled upon 
the use of a standard pair of DeWecker 
scissors for this purpose. Since that time, | 
have found that the DeWecker scissors are 
ideally suited for the job. 

The surgeon is at the head of the patient. 
With the eye open and the patient looking 
downward, after local pontocaine anesthesia 
has been administered, the DeWecker scis- 
sors are used. The upper lid is retracted with 
the index finger of one hand while the De- 
Wecker scissors are held in the other. The 
sharp-pronged blade is inserted in the loop 
of the suture and the blades are closed 
quickly, cutting the corneal-scleral sutures 
speedily and easily. This is facilitated by the 
blades being at right angles to the shaft; 
they seem perfectly adapted for this pro- 
cedure. 

Although the DeWecker scissors were 
originally planned for the iridectomy, they 
can be used for the modern types of corneal- 


* 


Fig. 1 ( Esposito). DeWecker scissors in position, 
ready to cut the corneal-scleral sutures. Note the 
right angulation of the blades which seem to make 
them perfectly adapted for this procedure. 
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Fig. 2 (Esposito). DeWecker scissors in position, 
showing the ease with which the sutures can be 
cut with the right-angled DeWecker scissor blade. 


scleral sutures, eliminating the need to use 
catgut suture if the surgeon so desires. The 
method is simple and easily performed. Be- 
cause the blades of the scissors are angled, 
their manipulation is simple, as I have found 
in my practice. 

1212 First Huntington National Bank 

Building (1). 


WHITE SPOTS OF THE IRIS 


M. F. M.D. 
New York 


White spots on the iris may be present 
in different conditions: (1) the pigment of 
the stroma may disappear in spots in cases 
of glaucoma; (2) the same may happen if 
pieces of lens matter remain for some time 
on the surface of the iris;* (3) many white 
spots may remain if the patient has had 
smallpox (vitiligo iridis, L. Mueller*); 
(4) after recovery from a chronic tubercu- 
lous iritis some white spots may remain 
(Michel's spots*). However, all these spots 
show a slight concavity. 

In normal irises one may encounter tiny 
white spots in the outmost periphery. I en- 
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Fig. 1 (Mueller). Brushfield spots of the iris, 
right eye. (W) Warts (N) Nevi. (B) Pigment 
bands. 


countered such a case some years ago and 
was able to get a picture of it, which I owe 
to Mrs. Fuchs. As this type of white spots 
is not too frequent I want to report it: 


CASE REPORT 


A white woman, aged 68 years, came to see me 
because of poor vision. Her vision was 20/100, 
right; 20/100, left. The cornea showed a severe 
‘endothelial dystrophy which looked brownish and 
showed a streaky pattern. The affected endothelium 
was in the center of the cornea, leaving the limbal 
region more or less free. 

The iris of the right eye was blue and its peri- 
phery had nine round whitish tiny dots, which on 
slitlamp examination appeared elevated (fig. 1). In 
the lower periphery they were situated in regular in- 
tervals, in the rest of the iris at the 3-, 10-, and 11- 
o'clock positions. Besides these whitish spots there 
were, on the temporal side, at the 10- and 7-o’clock 
positions, brownish indistinct bands which were 
much broader than the white dots and corresponded 
to the site where, as a rule, the ciliary crypts are 
found. Four brownish nevi of medium size, more 
or less in the area of the minor circle of the iris, 
were also found. 

The iris of the left eye showed almost the same 
pattern. Here the white spots were at the 3-5- and 
8-o’clock positions. There were two brownish 


nevi in the periphery at the 4- and 7-o'clock posi- 
tions and two smaller ones near the periphery at 
the &- and 9-o'clock positions. There were faint 
bandlike pigmentations at the 3- and 9-o'clock posi- 
tions. 

Because these white spots startled me, I 
scanned the literature for reports. Vogt in 
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his Spaltlampen-Mikroskopie does not men- 
tion them. Berliner in his Biomicroscopy of 
the Eye* gives a picture in which peripheral 
small yellow spots are present on the iris, ap- 
parently lying deep in the stroma. He de- 
scribes these spots and calls them Krick- 
mann-WoOlfflin bodies and adds “in cases of 
iridocyclitis they have been incorrectly in- 
terpreted as inflammatory nodules. Compari- 
son with the unaffected eye will serve to 
correct such an error.” Kriickmann de- 
scribes them as “knoblike condensations, 
brown, yellowish, or whitish. In dark brown 
irises they appear darker, in irises lighter in 
color, yellow or white. They are best seen in 
direct light, usually in both eyes.” 

The white peripheral spots of the iris are 
of special interest, as in 1924 Brushfield,’ an 
English pediatrician, discovered signs which 
in their plurality made the early diagnosis 
of mongolism possible. Among a multitude 
of other symptoms he described irises which 
had “white or very light yellow, clearly de- 
fined pinpoints near the outer margin, gen- 
erally placed at regular intervals in a ring, 
and appearing to be placed on the iris.”” He 
goes on to say that in some cases where these 
spots were found the follow-up showed that 
these children developed normally. On the 
other hand, he found that all mongolian pa- 
tients had these blue irises and yellowish- 
white spots. In cases in which the irises 
changed their color and turned brown, these 
spots disappeared. In summary he found: 

1. All mongols are born with blue irises 
which show these particular white spots. If 
the iris changes to brown these spots dis- 
appear. 

2. Not all children with blue irises and 
these spots develop into morons, so- that 
these types of irises can be found in adults 
also. 

These white spots on the iris are not as 
rare as I originally thought. Since I have be- 
come interested in them I have seen quite 
a few blue irises with these particular 
nodules. 
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According to Adalbert Fuchs, the ana- 
tomic substrate of these white warts is 
apparently a circumscribed dense accumu- 
lation of the anterior layers of the iris 
stroma, which appear white in blue irises 
because they are not hidden by the pigment- 


wartlike, small spots of the iris are physio- 
logic occurrences. Berliner calls them Kriick- 
mann-WoOlfflin bodies. Since they are not 
bodies, it may be better to call them Brush- 
field spots. All mongolians are born with 
these spots on blue irises but some babies, 


ladened chromatophores. who have blue irises with these spots, de- 
velop into normal adults. 
SUMMARY 225 East 79th Street (21). 
Peripherally situated, elevated, white, 
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MOIST CHAMBER 


Lester L. Covetr, M.D. 
Boston, Massachusetts 


The use of a moist chamber as a form 
of therapy in ophthalmology has not been 
fully appreciated. A survey of American 
and British literature during the past 10 
years is almost devoid of reference to the 
practicability of such a device. Klein men- 
tioned the use of a contact shell applicator 
for use in a corneal bath. Ernst Fuchs does 
prescribe a watchglass attached to the rim 
of the orbit with adhesive, but the nuisance 
involved in applying the latter apparatus, 
with the possible discomfort to the patient, is 
the probable basis for its lack of popularity. 

The importance of moisture and adequate 
lubrication of the cornea needs no great 
elaboration. Exposure and diminution of 
tears are of importance in the etiology of 
many metabolic and neurotrophic corneal 
diseases. Patching of the involved eye or 
tarsorrhaphy are not always expedient. 
Many of these corneal problems are pres- 
ent in extremely elderly people, and the 
diminution of tears in patients over 50 years 
of age has been well established. 


Among the corneal problems which can 
be aided by the use of the moist chamber 
are keratoconjunctivitis sicca, keratitis as- 
sociated with lagophthalmos, exophthalmos, 
and ectropion, as well as for the protection 


Fig. 1 (Covell). Front view. 
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Fig. 2 (Covell). Posterior view. 


of the cornea in comatose states. Many 
elderly people are plagued by superficial 
keratitis-epithelialis of unknown etiology. 
The neurotrophic type of keratitis associated 
with injury to the fifth nerve or following 
surgery to the semilunar ganglion also 
creates problems which can be alleviated with 
the use of a moist chamber. 

Maumenee recently mentioned the use of 
a moist chamber as treatment for keratitis 
secondary to keratinization of the tarsal 
conjunctiva. 

I feel that if a simple prefabricated moist 
chamber were available to ophthalmologists 
more use would be made of this device in 
the supportive treatment of many corneal 
problems. 

With the assistance of the American 
Optical Company such an apparatus has 
been prepared. The base consists of a plastic 
occluder which can be attached to the pa- 
tient’s glasses by means of three malleable 
prongs. The occluder fits behind the pa- 
tient’s lens and creates an air-tight chamber 


Fig. 3 (Covell). Device in use. 


over the front of the eye. A disc, one cm. in 
diameter, of transparent plastic material is 
placed in the center of the occluder so that 
the patient’s vision is unobstructed. On the 
posterior surface of the occluder a similar 
disc of absorbent material is placed. This 
disc can be readily permeated with medica- 
tion or water. The heat of the eyeball allows 
the fluid to be evaporated and thus creates 
adequate moisture and lubrication for the 
cornea. 

This device has now been used in seven 
cases, in such varying conditions as keratitis- 
epithelialis, keratoconjunctivitis sicca, corneal 
dystrophy, and neurotrophic keratitis fol- 
lowing injection of the semilunar ganglion 
caused by tic douloureux. The results have 
been of sufficient satisfaction to the patient 
that it is felt that other ophthalmologists 
might like to make use of this simple appa- 
ratus. 


CASE REPORT 


M. L., a 54-year-old white woman, suffered 
from polycythemia. She complained of impaired 
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vision with inability to read or enjoy television for 
any prolonged period of time. 

Examination showed visual acuity of 20/50 in 
the right eye and 20/30 in the left. 

Significant findings consisted of multiple punc- 
tate opacities involving the epithelium of each cor- 
nea. The small punctate areas stained with fluores- 
cein and involved the central area of the cornea, 
but were more extensive and numerous in the 
lower half of the corneal surface. A positive Schir- 
mer test was present. 

After lack of response to local therapy, includ- 
ing such drops as Neo-cortef (0.5-percent) and 
methyl! cellulose preparations, the patient was given 
a moist chamber for use at home and also when 
looking at television. 


Visual acuity improved in the right eye to 20/30 
and there was a definite diminution of the corneal 
staining areas. What was more important, from 
the patient’s point of view, was the comfort which 
ensued while looking at television and movies. Ob- 
jectively the epithelium of the cornea did not show 
as extensive staining with fluorescein, although 
there were still a few irregular staining areas in 
the lower half of the cornea. 

After using the moist chamber for a period of 
two months the patient was able to discontinue the 
use Of the apparatus for one month without dis- 
comfort. 


358 Commonwealth Avenue. 
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CORNEAL GRAFT TABLE 


Bock, M.D. 
Palo Alto, California 


This instrument was designed to minimize 
the handling of the graft and, in particular, 
to facilitate the passing of sutures through 
the graft border before placing it into the re- 
cipient cornea bed. This rather delicate pro- 
cedure requires good fixation of the graft 
and should be done with as little tissue 
trauma as possible. A good corneal forceps 
(Castroviejo or Leahey) can be used to hold 
the graft but certainly causes more trauma 
than the one devised by Arruga or Patton 
which fixes the graft between two shallow 
cups. With any of these forceps fixation de- 
vices the passing of the sutures is done, so 
to say, in midair. 

No carpenter would dream of holding a 
piece of wood in one hand while cutting it 
with a saw in the other. We seem so sure of 
our manual dexterity that we try to do just 
that when we pass the sutures through the 
free graft held by a forceps in one hand. 

The little table (fig. 1) which I have de- 
signed consists of a footplate with inter- 
changeable graft supports for six- to 10-mm. 


Fig. 1 (Bock). Corneal graft table. 


grafts. The graft can be passed directly from 
the Franceschetti trephine to the table with- 
out being touched, by simply screwing the 
plunger. As Figure 1 shows, the graft rests 
about two inches above the foot plate on a 
smooth convex surface of seven-mm. radius 
of curvature. A one-mm. high rim, which 
has narrow openings like battlements at 90- 
degree intervals, holds the graft (fig. 2). 
These openings are for the sutures and just 
wide enough to allow a fine Greishaber 
corneal needle to pass, therefore, no previ- 
ous marking of the suture on the graft is 
necessary and, with a fresh cornea and a 
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Fig. 2 (Bock). The rim holding the graft. 


good needle, the placing of the single-armed 
sutures is really easy. Soft (older) corneas 
may require a little counterpressure from 
above with a Daviel spoon or an iris spatula 
as the needle enters the graft. The hand 
holding the needle holder can always re- 
main in the same comfortable and steady 
position ; one simply rotates the table around 
to pass one suture after the other. 

After all four sutures are in place, the 
graft table is covered by a moistened piece of 
gauze and is transferred to the instrument 
table. After the graft bed in the patient's 
cornea is prepared, one removes the gauze 
and the graft is lifted by the sutures and 
transferred to the patient. 

145 North California Avenue. 


COLLATED NEAR-VISION 
TEST CARD* 


Artuur H. Keeney, M.D. 
AND 
H. Lyte Duerson, Jr. 
Lowsville, Kentucky 


Evaluation of central visual acuity is re- 
markably reliable at a distance of six meters 
in spite of many scientific flaws and variables 
in the usual clinical methods. Attempts at 
quantitation in the near range multiply the 
disturbing effects of these variables and in- 
troduce additional uncertainties (size of 
pupil, accommodative ability, type of dis- 
tance correction, and others). The Snellen 
principle of notation, based on visual resolu- 
tion of a one minute angle, is the sheet- 
anchor of reference despite both clinical and 
laboratory methods demonstrating resolving 
power beyond this in many eyes. Dozens of 
proper names’ speckle the literature with 
variously practical and impractical figure or 
letter forms of test objects evolved from the 
Snellen principle. 

In near testing, confusion has been pri- 
marily eponymized by the 1854 “Schrift- 
scalen” of Eduard Jaeger which was merely 
a series of variously sized types selected 
from materials on hand at the convenience 
of Jaeger’s printer. Reproductions in many 
languages have shown no consistency even 
with the original random sizes. Critically de- 
signed near cards often have been handi- 
capped by technical difficulties in production 
(A.M.A., Berens) or necessity for the ex- 
aminer to look with the patient at the test 
material (Lebensohn, Guibor). 

A practical near card with optimal accu- 
racy should: 

1. Be designed from the Snellen principle 
of a one-minute angle of minimal visual reso- 
lution. 


*From the University of Louisville, School of 
Medicine, Section on Ophthalmology. 

t Landolt, Reid, E. Fuchs, Kuchler, Smee, Strie- 
dingen, Birkhauser, Golvin, Miller, Friedman, 
Evans, Schweigger, Boettcher, Berens, Hutchinson, 
Fink, Lebensohn, Guibor, Sloan, Stimson. 
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NEAR VISION TEST CARD 
WHEN IN THE COURSE OF HUMAN 
EVENTS, IT BECOMES NECESSARY FOR 
ONE PEOPLE TO DISSOLVE THE POLITICAL 
BANDS WHICH HAVE CONNECTED THEM 
is pe on 
WITH ANOTHER AND TO ASSUME AMONG THE POWERS 
OF THE EARTH THE SEPARATE AND EQUAL STATION TO 
7 1% os 


Fig. 1 (Keeney and Duerson). Front side of col- 
lated near vision test card. 


2. Recognize the uncontrollable variables 
affecting near-vision testing in greater mag- 
nitude than these variables affect distant vi- 
sion, 

3. Be rendered in_ practical sentence 
structure and familiar word arrangement 
simulating conventional near tasks. 

4. Free the examiner from necessity of 
looking with the patient at the text. 

5. Use mat reflecting or minimal glare 
surface without heavy coating or plasticizing, 
yet one with elimination of ink spreading. 

6. Avoid letters in various case as well as 
in ornamental or serif forms. 

7. Avoid emotional or strange word ma- 
terial. 

8. Indicate and collate major notations 
used in near acuity. 

9. Be widely available and replaceable as 
an inexpensive, expendable item. 


NEAR VISION TEST CARD 


2 


WHEN IN THE COURSE OF HUMAN 
EVENTS, IT BECOMES NECESSARY FOR 


ONE PEOPLE TO DISSOLVE THE POLITICAL 
BANDS WHICH HAVE CONNECTED THEM 


Fig. 2 (Keeney and Duerson). Reverse side of 
collated near vision test card. 


Increasingly specific demands of insurance 
carriers, compensation boards, and military 
examinations necessitate more critical quan- 
titation of near acuity. Prompt translation 
from one notation to another is sometimes 
needed to meet various requests in these 
categories. 

A new collated near card has been engi- 
neered* to meet these considerations, yet to 
retain practical and workable form. A slight 
compromise has been made in letter form 
from the pure box-type letter of Snellen, 
yielding a letter slightly higher than it is 
wide, in keeping with commonly used pro- 
portions. Extremely critical printing de- 


* Pilot model presented September 29, 1955, at 
the annual meeting of the Eye Section, Kentucky 
State Medical Association. 
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mands have been met.* The height of each 
letter subtends a five-minute minimal visual 
angle (each component of the letter subtends 
a one-minute visual angle) at the distance 
in inches indicated by the “near Snellen nota- 
tion,” assuming 14/14 to be normal or “100 
percent” near acuity. Comparable metric dis- 
tances at which these types should be read 
are indicated in the nearest, commonly used 
figures. For continental users, the decimal 
notation (of Monoyer) is equated usually 
to the nearest tenth. Because there is no 
exact equivalent between near and distance 
Snellen notation, a “distance Snellen ap- 
proximation” is expressed in feet. On the 
somewhat arbitrary selection of 14/14 (0.37 
metric distance ; 1.0 decimal notation ; 20/20 
distance Snellen approximation) as average 
normal near acuity, a revised Jaeger standard 
(RJS) has been calculated and should be 
indicated not merely as “Jaeger type” but 
as “RJS.” 

The A.M.A. “near visual efficiency” per- 
centages as revised in 1955 are appended in 
nearest round numbers. These percentages 
are empirical but are included because they 
have achieved a measure of legal acceptance 
in some states. 

For any standard to be widely understood 
and accepted, it must be widely available. A 
valuable service has been performed by the 
members of the Guild of Prescription Op- 
ticians of America who have underwritten 
the development of this collated card. The 
Guild is further undertaking to distribute the 
card to all physicians performing eye ex- 
aminations. Such widespread availability of 
this standard with its collation of various no- 
tations should go far to reduce confusion in 
expressions of near visual acuity. 


1406 Heyburn Building (2). 


*By Mr. Morris Davidson, Courier-Journal 
Litho Company, Louisville 18, Kentucky. 


NOTES, CASES, 


INSTRUMENTS 


SUPPLEMENTAL 
INTRAVENOUS ANALGESIA* 


FoR CATARACT SURGERY 


Freperick M.D. 
Stamford, Connecticut 


The purpose of this preliminary report is 
to emphasize a method of analgesia for ocu- 
lar surgery. Continuous intravenous anal- 
gesia was proposed by the Stamford Anes- 
thesia Associates in 1956, and has been used 
for 100 patients.’ Ophthalmic surgeons in 
Great Britain have advocated it and it has 
been used on this continent for obstetrical 
and general surgery.** 

In cataract surgery premedication consists 
of promethazine (Phenergan) hydrochloride 
(25 to 50 mg. orally) and usually secobarbi- 
tal (Seconal, 100 mg.) at night. 

Phenergan (25 to 50 mg.) is given intra- 
muscularly two hours before operation. Me- 
peridine (Demerol) hydrochloride (25 to 
100 mg.) and scopolamine or atropine (0.3 
to 0.4 mg.) are given one hour before opera- 
tion—dosage varying with weight and age. 
Demerol (250 mg. in 500 cc. of saline (0.05 
percent) is injected intravenously several 
minutes before local anesthesia and akinesia 
are given. Akinesia and local anesthesia are 
obtained by a modified O’Brien technique 
and a retrobulbar injection, using lidocaine 
(Xylocaine) hydrochloride (two percent), 
hyaluronidase ( Wydase, six to 10 turbidity 
units per cc.), and adrenalin (1:50,000). 

Digital pressure on the globe and occa- 
sional lidocaine additional akinesia for the 
rectus muscles complete the preoperative 
measures. During operation intravenous 
Demerol (0.05-percent solution) is continued 
and intravenous Phenergan (12.5 to 50 mg.) 
is used, if necessary, to reduce apprehen- 
sion.’® After closing the incision, the need for 
medication generally ceases. This procedure 
can be used with some changes for plastic, 
glaucoma, and detachment surgery. 


*From the Ophthalmology Service, Department 
of Surgery, Stamford and Saint Joseph’s Hospitals. 
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This type of supplemental analgesia pro- 
duces a quiet and co-operative patient who 
notes only minor annoyances of dryness of 
the mouth and occasional itching. Blood 
pressure, pulse, and respiratory rates remain 
stable, except in some patients whose blood 
pressure is over 160 systolic. In these pa- 
tients a decrease of 30 mm. Hg systolic and 
10 mm. Hg diastolic is noted. There is no 
central nervous system stimulation.” 

One patient had a mild, short-lived basilic 
phlebitis. Another patient became hypoxic. 
Oxygen given by the anesthetist soon re- 
stored normal respiration. When Demerol 
was combined with an intravenous barbitu- 
rate, a 79-year-old man exhibited disorienta- 
tion which was absent when the procedure 
was repeated later without a barbiturate. 

The average amount of Demerol used is 
143 mg., including premedication. The maxi- 
mum amount is 275 mg., and the minimum 
is 25 mg. The average amount of Phenergan 
is 43 mg., including premedication. Maxi- 
mum and minimum amounts are 75 and 12.5 
mg. 

This method offers a gradual flexible con- 
trol of analgesia and sedation which can be 
easily adjusted to varied surgical procedures 
and to each patient’s requirements. In con- 
trast to Demerol used for abdominal and 
thoracic surgery, we find that increasing the 
rate of flow does give adequately rapid ad- 
justment in the degree of analgesia.* Trans- 
ient restlessness and anxiety can be quickly 
overcome. Avoidance of pain during the pro- 
cedure depends upon experienced anticipa- 
tion of pain-producing steps during surgery. 
It must be kept in mind that a wide range of 
dosage will result in the same desirable effect 
in different individuals. 


Postoperative recovery room supervision 
may often be avoided because the patient is 
awake and co-operative on leaving the op- 
erating room. On arrival to the hospital room 
the patient’s alertness reduces nursing atten- 
tion and the need for restraints. Barbiturate- 
induced mental and physical disturbance is 
not present. 

With the slow, diluted administration of 
Demerol in the supine position, peak dosage 
leading to circulatory and respiratory depres- 
sion is avoided.*? Furthermore, the surgeon's 
relaxation and freedom to converse are main- 
tained, and gastrointestinal disorders are 
greatly reduced.** Frequent observation of 
vital signs by an anesthetist during operation 
is particularly helpful for patients of higher- 
than-average risk. 

The gradually increasing sedation, ab- 
sence of pain during operation, and com- 
fortable recovery period help patients to look 
forward with confidence to a cataract opera- 
tion on their second eye. The additional ex- 
pense and possible phlebitis are minor dis- 


advantages. 


SUMMARY 


A method is given for supplemental anal- 
gesia which appears to offer flexible and 
careful patient control in cataract surgery. 
Ability to obtain satisfactory local motor and 
sensory block is essential. 

Evaluation after more experience with 
this method will be necessary to establish its 
merit. 


1 Atlantic Street. 


I am greatly indebted to Dr. Frank D'Andrea, 
for his proposal of this method, and to Dr. Newell 
W. Giles, for permission to include his patients in 
this series. 
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TUBOCURARINE AND 
NEMBUTAL ANESTHESIA* 


IN RABBIT EYE SURGERY 


Wayne D.V.M. 
L. Byerty Hort, M.D. 
AND 


KaTHRYN Roseson, B.S. 
Winston-Salem, North Carolina 
After one rabbit in four died from anes- 
thesia either preoperatively, during opera- 
tion, or postoperatively, new techniques were 
carefully developed in anesthesia in 100 rab- 
bits. 


EQUIPMENT USED 


The following equipment was used for 
rabbit eye surgery of corneal transplantation: 
pediatric scales, 25-gauge needles, 10-ml. 
glass syringes, Hagler’s tongue forceps (to 
clamp ears), 20-ml. bottles of Abbott’s Nem- 
butal, 10-ml. bottles of E. R. Squibb’s Tubo- 
curarine, 50-ml. bottles of saline, a Grant and 
Trotter rabbit holder (developed at the Mas- 
sachusetts Eye and Ear Infirmary in Bos- 
ton), and 1l-pound New Zealand White, 
California White, Flemish Giant, and Hima- 
laya rabbits. 


PROCEDURE 
The rabbit was weighed on a pediatric 


scale. 

The rabbit was placed in a Grant and 
Trotter rabbit holder. The fur on the rabbit's 
ear was cut short with scissors and moistened 
with alcohol, or Zephiran. Shaving the fur 
caused the blood vessel to constrict. A Hagler 
tongue forceps was placed on the blood ves- 


sel at the base of the ear of the rabbit. The 
25-gauge needle was placed parallel to the 
blood vessel, with the bevel (slanting point) 
next to the blood vessel ; it was then inserted 
directly into the blood vessel. Two-tenths 
ml. Nembutal, and two units of Tubocura- 
rine for each pound were slowly injected 
with a 25-gauge needle over a period of five 
minutes. 

The corneal reflex was tested by dropping 
sterile saline on the rabbit’s cornea. The eye- 
lid reflexes were tested by touching the eye- 
lids with sterile cotton applicator sticks. - 
After the eyelid reflex is abolished, the rab- 
bit is not disturbed from a comfortable 
stretched-out, prone position for eight to 10 
minutes. This allows the anesthesia to be- 
come more complete for intraocular eye sur- 
gery and permits the rabbit to adjust to the 
anesthesia. One or two drops of one-half 
percent tetracaine is dropped on the cornea. 

The toes of the rabbit were bent upward, 
placing the tendons on a stretch, causing a re- 
flex action if the anesthesia were not deep 
enough for surgery. 

If the anesthesia is not deep enough, the 
Tubocurarine and Nembutal are continued 
until the rabbit is ready for surgery. Addi- 
tional anesthesia is usually not necessary dur- 
ing operation but can be given if necessary. 

This method of anesthesia gives the deep 
relaxation necessary for intraocular surgery 
and helps to prevent anesthetic death. 

209 Reynolds Building. 


* From the Marguerite Barr Moon Eye Research 
Foundation, Inc. This study was aided by a grant 
from The National Institute of Health, Bethesda, 
Maryland, under contract No. B-1243. 


SOCIETY PROCEEDINGS 
Edited by Donan J. Lyte, M.D. 


NEW ENGLAND 
OPHTHALMOLOGICAL SOCIETY 


438th meeting, November 20, 1957 
Vireit G. Casten, M.D., presiding 


INTERESTING PEDIATRIC SYNDROMES 


SumMNeR D. Leisman, M.D., Boston, 
Massachusetts: 

In the first syndrome the patient was a 
three-year-old boy. The ocular findings were 
bilateral ptosis with little or no levator func- 
tion in either eye with the margin of the 
upper lid slightly below the visual axis of 
the right eye and slightly above that of the 
left. There was thought to be an inverted 
epicanthic fold of both eyes, more on the 
right than on the left. There was an en- 
tropion on the right with the lashes imping- 
ing on the lower cornea, The cornea was 
undamaged. The extraocular muscles, pupils, 
media, and fundi were normal. Both eyes 
had a moderate compound hyperopic astig- 
matism. The child tilted his head backward 
in the usual fashion to compensate for the 
ptosis. The brow ridges were so flat as to 
appear almost absent. There seemed to be a 
little effort made by the frontalis to elevate 
the lids. 

The skin of the face appeared puffy and 
edematous. The ears were small, misshapen, 
and placed low on the head. There was ob- 
vious misalignment of the teeth. The neck 
was huge. 

Consultation with the pediatrician brought 
out the fact that the child had the Bonnevie- 
Ullrich syndrome. The classic features of 
this syndrome are: Webbing of the neck, 
deep-set ears, high-arched palate, lymph- 
angiectatic edema, sagging eyelids, low hair- 
line at nape of neck, short stature, cubitus 
valgus, sexual infantilism, hypoplasia of the 
nipples, short, spoon-shaped toes and nails, 
and a predilection for females. There is no 
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acceptable pathogenesis of these conditions. 

This patient underwent a Reese orbicu- 
laris sling ptosis operation. At first the re- 
sults were good but gradually the effect was 
lost. The boy seems to be slightly retarded 
mentally and it has not been possible to 
determine his visual acuity accurately. How- 
ever, he has been fitted with glasses. At 
present it is planned to correct the entropion 
of the lower lid of the right eye. Attempts 
will be made in the future .to correct the 
ptosis. 

The second interesting pediatric syndrome 
is the one that has become known as the 
Riley-Day syndrome. The principal ocular 
findings of this syndrome are alacrimia 
(child cries without tears), corneal hypes- 
thesia or anesthesia, keratopathy which may 
or may not be present, if it is present it may 
be a severe keratomalacic type characterized 
by indolent diffuse opacification of the 
stroma, keratinization and sloughing of the 
epithelium, white eyes with anesthetic cor- 
neas, and usually bilateral. 

The absence of tears and the presence of 
the rest of the clinical picture are necessary 
to make an accurate diagnosis. 

Tarsorrhaphy should be done as early as 
possible. Permanent scarring usually occurs 
and perforation is a great danger. 

There is a less serious superficial ulcera- 
tion of the lower cornea which may be due to 
exposure or dehydration of the cornea which 
responds rapidly and readily even to the 
mere instillation of saline drops ; however, a 
bland ointment might be better. 

There may be no obvious keratitis but slit- 
lamp examination may reveal multiple punc- 
tate opacities or more diffuse etching of the 
lower cornea. 

These children seem to have a sympathetic 
nervous system which is disordered. Other 
features of the syndrome are bouts of hyper- 
thermia, bouts of fever, dehydration, sweat- 
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ing, postural hypotension, hyporeflexia, 
drooling, tongue biting. The patients are 
usually Jewish. 


SURGICAL TREATMENT OF SCLEROMALACIA 
PERFORANS 


Matcotm W. Bick, M.D., Springfield, 
Massachusetts: 

The patient, a 60-year-old man, had a non- 
contributory past history except that in 1945 
he had developed a severe arthritis of the 
feet which progressed rapidly and eventually 
involved other joints. By 1955 he had be- 
come bedridden. 

Three months prior to being seen by me in 
1956 he developed a small reddish nodule on 
the inferior nasal aspect of the left eye and 
this nodule rapidly grew in size until there 
was a scleromalacia process that involved the 
entire nasal quadrant of the eye. The su- 
perior portion of the globe was disease free. 
From the 10-o’clock to the 6-o’clock posi- 
tions on the cornea, there was an area where 
several small vessels arborized. 

It was elected to try to cover in some way 
the area of the scleromalacia. A conjunctival 
incision was made well back of the fornix 
and thus preserved as large a flap as pos- 
sible. The conjunctiva was not cut away, it 
was reflected. An island of intact conjunc- 
tiva on the temporal side was left in place. 
The four rectus muscles were exposed. With 
great care an intact conjunctival flap was 
reflected back toward the cornea to reveal 
the mass of bulging uveal tissue. This uveal 
tissue was then cauterized. It was reasoned 
that this would cause the mass to shrink and 
that there would also be an inflammatory 
reaction that would make the uveal tissue 
more adherent to the new tissue that was to 
be introduced. 

A piece of fascia lata which had previously 
been removed from the patient’s thigh was 
fashioned to conform to the circumference 
of the involved sclera. To obtain firm ad- 
herence this large transplant was attached at 
the insertion of each of the recti muscles 
with two mattress sutures each. To prevent 
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the graft from sliding forward on the globe, 
many fine sutures were placed where there 
was fairly solid sclera. 

The eye was dressed with terramycin oint- 
ment every second or third day and the pa- 
tient was discharged from the hospital at 
the end of the third week. At that time the 
conjunctiva was pretty well healed over, a 
continuous conjunctival flap had developed, 
and the corneal edema was still present to a 
certain extent. 

One interesting postoperative develop- 
ment was the appearance of heterochromia: 
the eye which had been brown began to be- 
come'a little blue. 

patient’s preoperative vision had been 
10 with a lot of corneal edema and a 
tremendous distortion of the cornea. At four 
months postoperative the patient’s vision was 
correctible to 20/20—1 and he maintained 
this viston to the end. The patient died seven 
months after operation. 

Discussion. Dr. F. H. Verunoerr: Why 
did you use so much fascia lata? Why not 
confine it to the smallest area and then if 
necessary do it again if a new break-through 
developed? Those results of yours are very 
interesting and remarkable, but I think it 
would work just as well if you used only a 
flap. Why wouldn't that be enough? That’s 
what I would have tried and maybe it’s lucky 
I didn’t have the case. 

Dr. Trycve GUNDERSEN: It seems to me 
that fascia lata is not a very satisfactory 
material for this purpose. I have had some 
experience with it and I find that it stretches 
and if there is any pressure behind it it thins 
out and in two or three years’ time you 
don’t know if you have any fascia lata there. 
Wouldn't it be better to use or try to use 
sclera from the “sclera bank’’? 

Dr. Matcotm W. Bick: According to the 
literature there have been two cases in which 
scleral grafts were used and those cases 
failed. In our case it seemed extremely diffi- 
cult to make and attach a scleral graft for the 
highly irregular series of perforating no- 
dules we had. We used a heavy, dense piece 


SOCIETY PROCEEDINGS 599 


of fascia lata obtained for us by an ortho- 
pedic surgeon and we used the size we did 
because we wanted to be able to fasten it to 
firm tissue. The graft had to be big to do 
this. 
Charles Snyder, 
Recorder. 


COLLEGE OF PHYSICIANS 
OF PHILADELPHIA 


SECTION ON OPHTHALMOLOGY 
December 19, 1957 
I. S. Tassman, M.D., Chairman 


FILARIA LOA 


R. D. Hartey, M.D., Atlantic City, New 
Jersey (by invitation) : | 

Loa loa, a filaria indigenous to West 
Africa, is rarely encountered by ophthalmol- 
ogists in this country. This fact together 
with the dramatic appearance of the worm 
beneath the conjunctiva is of interest and 
deserves comment. 

A woman missionary nurse was seen June 
9, 1957, because of a recurrent episode of a 
worm in the left eye. She had recently come 
from the Belgian Congo where Loa loa was 
prevalent. She had been bitten by a Man- 
grove fly (Chrysops) in 1948. Her first 
symptoms of the worm’s presence were in the 
form of migratory calabar swellings in 
1951. The patient’s rest had been disturbed 
the entire night of June 8th by the move- 
ments of the filaria in the left eye. Upon 
examination the next morning it was plainly 
visible undulating over the sclera in the sub- 
conjunctival space. The worm was removed 
from the subcutaneous tissue of the left 
lower lid after an unsuccessful attempt to 
extract it from the subconjunctival space. 
Brief descriptions of the intermediary host, 
the mangrove fly, and the parasite, Filaria 
loa, were presented. The most effective treat- 
ment is surgical extraction of the adult 


worm. A suggested technique for the re- 
moval of the filaria was outlined. 


SUPERFICIAL KERATITIS DUE TO PLASTIC 

FOREIGN BODIES 

T. D. Duane, M.D. (by invitation): 

Approximately 75 cases of keratitis due 
to the presence of small flakes of bouffant 
(modified nylon) on the superficial epith- 
elium of the cornea were described. The 
flakes which appear as a result of shearing 
of the stiff plastic material are chemically 
inert and produce low-grade symptoms due 
to their mechanical foreign body attributes. 
They are difficult if not impossible to see 
without biomicroscopic magnification and 
can best be removed by lifting them away 
with a spud or needle. Dr. Duane’s experi- 
ences have been confined chiefly to garment 
workers but more recently cases have ap- 
peared among the general populace. He 
warned that similar instances may appear as 
the material is more widely used in clothing 
and household decorations. Typical cases 
were presented. 


Use or TENON’S CAPSULE IN STRABISMUS 
SURGERY 


Francis Heep Apter, M.D.: 


Strips of Tenon’s capsule may be used 
to pull the eyes into alignment where an 
ocular muscle has been cut accidentally or is 
congenitally absent. In three cases this has 
proved to be a simple and effective measure 
resulting in good alignment of the eyes, and 
in two of the cases complete restoration of 
ocular motility. This was due presumably to 
the inclusion of muscle fibers in the tongue 
of Tenon’s capsule. 

The paper was published in full in Tue 
AMERICAN JOURNAL OF OPHTHALMOLOGY 
in the issue dedicated to Sir Stewart Duke- 
Elder. (May, 1958, Part IT). 

William E, Krewson, 3rd, 
Clerk. 
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PREVENTION OF 
ANGLE-CLOSURE GLAUCOMA 


More and more people seem to come to us 
for routine examination stating that they 
want to be sure that they have healthy eyes 
and often specifically mentioning that they 
want to be sure that they do not have glau- 
coma. In examining such patients in the 
usual fashion and finding normal vision, 
slitlamp findings, and normal fundi and to- 
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nometer readings, we assure them that their 
eyes are entirely healthy. But if any of these 
patients develop angle-closure glaucoma in 
the near future, how far does our responsi- 
bility go in this matter? A shallow anterior 
chamber is so easily recognized that should 
not we as medical doctors at once rule out the 
possibility of angle-closure glaucoma is every 
such case? The understanding of the rmecha- 
nism of angle-closure glaucoma and its pre- 
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vention by peripheral iridectomy are gen- 
erally accepted so it would seem that it is 
our duty never to permit a case of such glau- 
coma to develop. 

This presumes at once that we have 
strong convictions on the subject, but don’t 
we all have strong convictions about the use 
of smallpox vaccine, for example ? It might be 
argued that the risk of the use of vaccine is 
small as compared to an intraocular opera- 
tion. However, one merely has to remember 
a few examples of eyes blinded from need- 
less angle-closure glaucoma to get the right 
perspective. I think most of us will agree 
that peripheral iridectomy is here to stay. 

In my own private practice I do a gonio- 
scopic examination at the slitlamp in every 
case of shallow anterior chamber. This may 
sound formidable but it actually takes only a 
few moments. One need not be an expert to 
recognize whether the angle approach is dan- 
gerously narrow or that there are peripheral 
anterior synechias. The intraocular pressure 
is taken routinely with a tonometer but, in 
these cases, unless there is actual closure or a 
chronic simple glaucoma, the pressure will 
be well within normal limits. 

I then refer the patients with extremely 
narrow angles to the tonography department 
at the Washington University Medical 
School. It goes without saying that it is easy 
for us who have such excellent facilities to 
have provocative tests made, but the dark- 
room and dilatation test can be done as an 
office procedure, of course. I give the patient 
a prescription for two-percent pilocarpine, 
which is presented to the technician im the 
tonography department for use when the ex- 
amination is completed. The laboratory ex- 
amination consists of a tonogram, followed 
by Euphthalmine dilatation of the right pupil, 
followed by a second tonogram. 

In the average positive result the outflow 
will be diminished by more than 25 percent. 
The intraocular pressure very well may not 
have risen in this short time but it is believed 
by most of us here in Saint Louis that an im- 
pairment of the outflow of this degree is con- 


clusive evidence that angle-closure glaucoma 
can take place in such an eye. The technician 
now uses the pilocarpine two or three times 
in the right eye and then sends the patient 
home. The patient has already been in- 
structed by me and reminded by the techni- 
cian to continue the use of the pilocarpine 
every hour for the rest of that day until bed- 
time. (As the reader might suspect one of 
my patients developed an attack of acute 
angle-closure glaucoma the night of the test 
hence this prolonged use of the pilocarpine. ) 

A comprehensive study on this entire sub- 
ject by Bernard Becker appears in the Sep- 
tember, 1958, issue of THe JourRNAL.* The 
reader is referred to this very excellent arti- 
cle which gives an analysis of a large series 
of such cases. This type of glaucoma seems 
to be sufficiently clear cut that we all should 
be very familiar with its recognition and 
care. This article adds much to our under- 
standing. 

The results of such a routine in my own 
cases have been approximately one positive 
case in five. My own feeling in regard to my 
patients is that this positive provocative test 
in the presence of the extremely narrow angle 
is indication enough for peripheral iridec- 
tomy. 

The cases with negative provocative tests 
should be watched over the years, for with 
aging the angle will become narrower, of 
course. | never recommend iridectomy unless 
there is definite evidence that angle-closure 
can take place. As an example of this side of 
the problem, I have in mind a brother and 
sister in their fifties each of whom has ex- 
tremely narrow angles when seen gonioscopi- 
cally but the provocative tests have been 
negative. Their elderly mother lost an eye 
several years ago from a neglected angle- 
closure glaucoma, and she has an extremely 
narrow angle in the other eye. I am certain 
that the time will come when this brother and 


* Becker, B., and Thompson, H. E.: Tonog- 
raphy and angle-closure glaucoma. Di is and 
Therapy. Am. J. Ophth, 46:305 (Sept. Pt. I) 
1958. 
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sister will be candidates for peripheral iri- 
dectomy. Fortunately, they are both very in- 
telligent and quite understanding of the con- 
dition and willing to have the provocative 
tests repeated at intervals. It hardly seems 
necessary to add that an attack of angle- 
closure glaucoma in one eye would be the 
strongest possible indication for peripheral 
iridectomy in the other eye. 

There will be some surgeons who are un- 
willing to recommend an intraocular opera- 
tion for persons who have never had an 
attack of acute angle-closure glaucoma. With 
Diamox and strong miotics it is true that 
many eyes can be brought out of an acute 
attack without permanent damage to the op- 
tic nerve and no impairment to outflow. Sta- 
tistically we know, however, that sooner or 
later many of these eyes will have an attack 
of angle-closure glaucoma in spite of the use 
of miotics. At this point may I add my con- 
demnation to the continued use of Diamox in 
such cases. Chandler and others have written 
so clearly on this subject that no one should 
have any misunderstanding. The severe acute 
attacks may be controlled but milder ones 
may occur, with increasing synchias and per- 
manent impairment to outflow. 

Many ophthalmologists believe that by ex- 
plaining carefully to their patients the nature 
of an acute attack with its symptoms of blur- 
ring and redness and halos that these people 
will get in touch with us promptly and ‘treat- 
ment can be instituted in time to avoid a 
dangerous attack. In my own experience, 
however, I have seen a number of eyes in the 
state of acute glaucoma with little or no 
symptoms. The disease is not always so 
dramatic. I have in mind a nurse who had 
been fully informed by me some time ago 
that she might have such an attack. Recently 
she came to my office to have her eyes tested 
so that she could get some sunglasses for a 
trip abroad. She was absolutely symptom 
free with normal vision but, when I ex- 
amined her at the slitlamp, the iris was in 
contact with the cornea, and the tonometer 
reading was off the scale. There was abso- 
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lutely no redness of the eyes whatever. The 
condition was bilateral. In several other in- 
stances of eyes that were lost, the symptoms 
were only slight redness and rather vague 
pain described by the family doctors as “a 
cold in the eye.” 

The operation of peripheral iridectomy is 
not a completely imnocuous procedure. Sev- 
eral years ago, by faulty technique, I caused 
a traumatic cataract. The modern procedure 
wherein the iris bulges out of the scratch in- 
cision is nearly free from such danger for 
no instrument enters the eye, and the ante- 
rior chamber is not even lost. However, I 
recently had one patient who developed a 
hemorrhage in the anterior chamber on the 
fourth postoperative day. The operation had 
been completely uneventful and the patient 
most co-operative. The clot completely dis- 
appeared without complications. 

In summary, this problem presents itself 
as this: angle-closure glaucoma may be an- 
ticipated and prevented. Shouldn’t we as eye 
surgeons face up to the situation and never 
permit angle closure to occur? If we are 
wholeheartedly enthusiastic about the diag- 
nostic procedure and the merits of the opera- 
tion and have confidence in our own surgical 
ability, we can impart this feeling to our pa- 
tients. True, we are taking on a grave re- 
sponsibility for, after all, such an eye in a 
sense is a perfectly normal one: but the 
deepened anterior chamber resulting from 
the operation not only affords security to the 
patient but gives objective proof of a job 
well done. 

H. Rommel Hildreth. 


ITALIAN OPHTHALMOLOGY 


Ophthalmic journalism in Italy began 100 
years ago with the founding of the Giornale 
d’Oftalmologia Italiano-Stati Sardi (Jour- 
nal of Ophthalmology of Italy and Sardinian 
States) by Borelli in 1858 which continued 
publication till 1869. G. B. Borelli (1813- 
1891) was an associate professor at the 
Turin University Medical School, whose 
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broad 


interests included ophthalmology 
though he did not specialize in this field. 


Previously, in 1850, he had founded a jour- 
nal of general medicine. The oldest of the 
extant ophthalmic journals now published in 
Italy is the Annali di Ottalmologia e Clinica 
Oculistica (Parma), founded in 1917 
through union of the Annali di Oftalmologia, 
established by Quaglino in 1871, and the 
Clinica Oculistica, established by Cirincione 
in 1889. Five other prewar ophthalmic jour- 
nals continue publication. These are: 

Archivio di Ottalmologia (Naples). Bi- 
monthly, founded in 1893, now edited by 
Sgrosso. 

Atti della Societé Oftalmologica Italiana. 
Established in 1924. 

Bollettino Oculistica ( Florence ). Month- 
ly, founded in 1922, now edited by G. 
B. Bietti. 

Rassegna Italiana d’ Ottalmologia (Turin). 
Bimonthly, founded in 1932, now edited by 
Gallenga. 

Rivista Oto-neuro-oftalmologica (Bolo- 
gna). Bimonthly, founded in 1923, now 
edited by Caramazza. 

Another five periodicals were established 
since World War II. These are: 

Aggioramenti di Terapia Oftalmologica 
(Pisa). Bimonthly. Edited by Cattaneo. 

Annata Terapeutica in Oftalmologia 
(Pisa). Italian translation of the French an- 
nual of similar name. 

Atti della Societé Oftalmologica Lom- 
barda (Milan). 

Giornale Italiano di Oftalmologia (Flor- 
ence). Bimonthly, now edited by Rubino. 

Rivista Italiana del Tracoma e di Patologia 
Oculare Virale ed Esotica (Catania). Quar- 
terly, edited by Favaloro. 

Italy is a country with a great tradition of 
teachers and scholars. It emerged from the 
losses of World War II with a fatalistic en- 
durance that seems to be its characteristic 
attribute. The stamina and vigor of Italian 
ophthalomology are indicated by the surpris- 
ing innovations that have emerged. Among 
the more familiar are the Maggiore perime- 
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ter and the anterior chamber acrylic lens. 

A by-product of the scientific renaissance, 
which incidentally trailed the literary renais- 
sance by two centuries, was the organization 
of academies such as the Accademia della 
Crusca, Florence, 1582, and the Accademia 
dei Lincei, Rome, 1603. Among the members 
interested in eye problems were Grimaldi 
(1613-1662) who demonstrated diffraction, 
and Porta (1538-1615) who invented the 
camera obscura. The last of this group was 
possibly Massaria, a die-hard Galenist, who 
wrote in 1669 that it was better to err with 
Galen than to be right with the moderns. 

University instruction in ophthalmology 
started in the 18th century. Scarpa, who 
taught at Pavia, wrote a classic text. Buzzi 
antedated Soemmerring in recognizing the 
macula lutea. Fontana was the first to ob- 
serve that the pupil contracts during sleep. 
Valsalva, a pupil of Malpighi and the teacher 
of Morgagni, noted that the lens increases in 
size with age. Baglivi was the first to dis- 
tinguish between smooth and striped muscle 
(1710) and Ramazzini initiated the study of 
occupational hazards and industrial hygiene 
(1739). 

The introduction of the ophthalmoscope, 
asepsis, and anesthesia in the second half of 
the 19th century effected a blossoming of 
ophthalmology in Italy, as elsewhere. Quag- 
lino published an atlas of ophthalmoscopy. 
Manfredi, in_ collaboration with Golgi, 
studied the retina (1872). In 1879, the Ital- 
ian Ophthalmological Society was founded. 
De Vincentiis suggested goniotomy in 1892, 
a procedure widely accepted for congenital 
glaucoma since its elaboration by Barkan. 
Toti of Florence originated the modern op- 
eration of dacryocystorhinostomy (1904), 
which in an improved form has now gen- 
erally supplanted dacryocystectomy. Rey- 
mond, an authority on physiologic optics, 
wrote on the determination of angle alpha 
(1905). The otologist, Giuseppi Gradenigo 
(not to be confused with the distinguished 
ophthalmologist, Pietro Gradenigo), de- 
tected the paralysis of the lateral rectus that 
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occasionally complicates acute mastoiditis. 
Notable ophthalmic contributions were made 
in bacteriology by A. Bietti and Cavara, in 
ocular physiology by Angelucci, in histology 
of the retina by Pacini and Tartuferi, in 
microscopic pathology by De Vincentiis, C. 
Gallenga, and A. Bietti, in embryology by 
Cirincione, and in the history of ophthalmol- 
ogy by Puccinotti and Ovio. 

At present Italy has 21 university ophthal- 
mic clinics, all state supported. The major in- 
stitutions are in Rome, Naples, Genoa, Flor- 
ence, Bologna, Milan, and Turin. Independ- 
ent ophthalmic services exist also in the same 
cities and in Venice, Trieste, Brescia, and 
many other minor cities. Original surgical 
contributions frequently emanate from these 
independent services, such as the anterior 
chamber acrylic lens, conceived by Stram- 
pelli of Rome in 1954. The university clinics 
have facilities for clinical research but spe- 
cialized investigation requires the facilities 
of the university institutes. Research is 
handicapped by insufficient funds; some di- 
rectors, however, have surmounted this diff- 
culty through personal efforts at fund raising. 
Prof. G. B. Bietti has by this means made 
his clinic at Rome one of the best equipped 
in Europe. The current research projects of 
some of the professors of ophthalmology 
are: Cattaneo of Milan, retinal circulation; 
Maggiore of Genoa, physiologic optics; 
Lo Cascio of Naples, metabolism of ocular 
tissues; Bietti of Rome, chemotherapy and 
virus diseases. 

In Italy, as in Europe generally, streak 
retinoscopy is still a novelty but indirect 
ophthalmoscopy and ophthalmodynamometry 
are utilized more than in the United States. 
The detailed treatises most in use are the 
three-volume work on ophthalmology by A. 
Bietti and the just completed four-volume 
work on ocular surgery by Leonardi. Recent 
important monographs are on ophthalmo- 
angioscopy by Gattaneo, ocular dioptrics by 
Lo Cascio, ocular mycosis and ocular herpes 
by Cavara, virus infections by Cavara and 
G. B. Bietti, vitamins by G. B. Bietti, ocular 
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muscle paralyses by Focosi, and an atlas of 
ophthalmoscopy by Di Marzio. 

Italian medical schools are open to all, re- 
gardless of number. The new Italian consti- 
tution—which recently celebrated its 10th 
anniversary—guarantees to all deserving 
young people the right to study. The gaining 
of knowledge is an individual challenge and 
there is no compulsion to follow the courses 
and lectures. The legend of the Renaissance 
as typified by Leonardo da Vinci, whose in- 
terests encompassed art, science, and the hu- 
manities, dominates the Italian student. The 
conscientious student strives to be well pre- 
pared both culturally and technically. The 
ophthalmic services in the hospitals are run 
by qualified salaried assistants under a direc- 
tor in charge. Residents are considered under 
instruction and are therefore not paid. The 
assistants receive a minimum stipend of $100 
monthly, which is not enough, even allowing 
for the lower cost of living in Italy. Now 
that reconstruction has been completed, 
better financial arrangements may be ex- 
pected. 

When the idea of this commemorative edi- 
torial came to mind, I remembered reading 
an interesting case study (Arch. Ophth. 
57:454-456 [Mar.] 1957) by Bruno Bago- 
lini, formerly senior resident, Ophthalmic 
Service, Boston City Hospital, and now as- 
sistant at the University Eye Clinic at Rome 
directed by Prof. G. B. Bietti. I solicited his 
co-operation which he has given fully despite 
his own many activities. I have relied on him 
for all the data and for much of the com- 
ment. He is highly conscious of Italian his- 
tory and creativity and in his own career has 
sustained his people’s tradition. Though only 
three years have elapsed since he qualified in 
ophthalmology, he recently contributed two 
additional papers based on his continuing re- 
search on motility problems and binocular 
vision, in connection with which he studied 
the practices in Germany and Switzerland. 
He has also achieved the coveted Libera 
Docenza certification which confers a status 
equivalent to the German Privat Dosent. As 
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long as young ophthalmologists of this type 
are being developed, Italian ophthalmology 
may be confident of gifted leaders for the 
future. 

James E. Lebensohn. 


CORRESPONDENCE 


RECOLLECTIONS OF LAWRENCE T. Post 


Larry Post was in the class below me at 
the Hopkins Medical School so that I never 
got to know him very well as a medical stu- 
dent. In the years that followed our respec- 
tive graduations, our paths diverged widely 
so that there was no opportunity for me to 
get to know him better. Then, in 1917, came 
World War I and on May 19th of that year 
we met again, this time on a steamship 
bound for France. 

Both of us had become members of the St. 
Louis Base Hospital Unit No. 21, an Ameri- 
can Army unit which had been assigned to 
the British Expeditionary Force and was en 
route to take over a general hospital of that 
Force located at a large British base just out- 
side Rouen in Normandy. 

It was my good fortune to sit next to 
Larry at table on the ship and later, on our 
arrival at our destination, to be assigned to 
the same tent with him in the officers’ com- 
pound of the hospital. Under the circum- 
stances it is not surprising that a somewhat 
remote acquaintanceship beginning in medi- 
cal school days should develop into an abid- 
ing friendship even though our paths were 
later on to divide once more. 

So it is that today my most vivid recollec- 
tion of Larry Post is concerned with the 
days when, as junior officers of the Ameri- 
can Army unit which took over and ran No. 
12 General Hospital of the British Expedi- 
tionary Force in France in 1917-1918, we 
worked hard at our professional duties when 
occasion demanded, and played just as hard 
when the work was slack. 

I like to recall our walks together into the 
beautiful forest near the hospital, the innu- 
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merable games of bridge which we played in 
the officers’ mess in the evening after dinner, 
the excursions to nearby Rouen in search of 
a good French meal and a bottle of good 
French wine, and of the occasional gay party 
in the mess to celebrate some American holi- 
day. In all of these doings of the group 
Larry entered with full zest, just as he 
carried his full share of the work which the 
unit was called upon to do. 

For me, then, the memory of Larry Post 
which I cherish most of all is that of a gay 
and lovable war-time companion whom it is 
my great good fortune to have known inti- 
mately for a time, and to be able to claim as 
a friend. 

(Signed) Alan M. Chesney, 
Baltimore, Maryland. 
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OPHTHALMIC PLastic SurGERY. By Sidney 
A. Fox, M.D. New York, Grune and 
Stratton, 1958. Second revised edition. 318 
pages, 149 illustrations, index. Price: 
$15.00. 
Dr. Fox is associate clinical professor of 

ophthalmology, New York University Post- 

Graduate Medical School, and is widely 

known for his work, especially in reconstruc- 

tive surgery as it pertains to ophthalmology. 

The first edition of his book appeared in 

1952 and was well received, as evidenced by 

the need for a new edition six years later. 

The second edition is enlarged, parts of it 
rewritten, and new and better illustrations 
either were substituted or added. The author 
adhers to his principle of only including and 
discussing fully those techniques and proce- 
dures with which he is familiar, although he 
notes exceptions to this principle on occa- 
sion. 

The result is a most excellent work, re- 
markably well illustrated, a feature that is 
not often found in texts on reconstructive 
surgery, for some strange reason. It is au- 
thoritatrve and most useful. 

Derrick Vail. 


CONTRIBUTIONS TO THE History oF OpH- 
THALMOLOGY. By M. Amsler, Ziirich, H. 
Arruga, Barcelona, F. Berg, Uppsala, 
Stewart Duke-Elder, London, R. Onfray, 
Paris, G. Ovio, Rome, A. Pillat, Vienna, F. 
Rintelen, Basel, W. P. C. Zeeman, Am- 
sterdam. Supplement to Volume 134, 
Ophthalmologica. Basel, New York, S. 
Karger, 1957. 119 pages, six figures. 
Price: sFr. 15.60. 


This pamphlet is dedicated to A. Brickner, 
the editor-in-chief of Ophthalmologica, on 
the occasion of his 80th birthday. It would 
be difficult to imagine a more appropriate 
birthday gift than these nine vignettes—each 
one a gem of its kind. 

Amsler contributes a very original “oph- 
thalmologic pedigree” listing all the occu- 
pants of the chairs of ophthalmology at the 
Universities of Bern, Lausanne, Ziirich, 
Basel, and Geneva. Solid arrows indicate 
“dominant traits,” that is, a direct master- 
disciple relationship or at least a strong in- 
fluence on the “descendant.” Broken arrows 
mark “mutations,” that is, a change to an- 
other university. The latter are rare instances 
—proof that such migrations are rare occur- 
rences in Switzerland. 

Arruga traces the history of ophthalmol- 
ogy in Spain back to its Arabic influences. 
The first textbook to appear in Spanish was 
written by Domingo Vidal in 1785. The first 
Spanish ophthalmologic periodical, Archivos 
de Oftalmologia Hispanos-Americanos, ap- 
peared in 1901 under a truly international 
editorial staff. Among other publications, it 
contained an article on the structure of the 
chiasm by Ramon y Cajal. There follows a 
brief list of the national and local ophthal- 
mologic societies, the present occupants of 
the chairs of ophthalmology, and some of the 
most important recent books on ophthalmol- 
ogy published in Spain. 

Berg’s approach is quite unique: he selects 
one facet of the history of ophthalmology in 
Sweden. Three of the leading surgeons in- 
terested in ophthalmology in the Sweden of 
the mid-18th century all had studied with 


BOOK REVIEWS 


Johann Ludwig Hommel, an anatomist in 
Strasbourg. He then goes on to prove in a 
delightful dissertation that Hommel and not 
Haller, as is usually stated, should be 
credited with recognizing the true nature of 
the vortex veins. 

It is obvious from Duke-Elder’s history of 
ophthalmology in Britain that the early mile- 
stones were in the theoretic and not the 
clinical field. Robert Grosseteste, Roger 
Bacon, and John de Peckhams contributed 
to optics as early as the 12th and 13th cen- 
turies; Newton published his epochal work 
on reflections, refractions, inflections, and 
colors of light in 1704—years before Cheva- 
lier Tayler gained notoriety as the roving 
oculist of Europe. British ophthalmology 
came of age only some 150 years later with 
the founding of 52 special eye hospitals, 23 
of which have survived to this day. The 
first, and still the greatest, was Moorfield’s 
Hospital founded by John Cunningham 
Saunders in 1805. It must have been great 
satisfaction to Sir Stewart to list such names 
as William Bowman, Jonathan Hutchinson, 
Warren Tay, Argyll Robertson, and Robert 
Doyne as his compatriots. Since the end of 
World War II the picture has changed: it 
is not the lone research student but a group 
of scientists that carries on the great tradi- 
tion in research centers connected with uni- 
versities. With self-effacing modesty, Duke- 
Elder fails to mention how instrumental he 
has been in this development. 

René Onfray, in his opening sentence on 
the history of French ophthalmology, re- 
marks that before the discovery of the oph- 
thalmoscope, ophthalmology was a synonym 
for a conglomeration of diseases which had 
in common that neither the patient nor the 
physician could see clearly. In his lengthy 
dissertation, he treats the pre-ophthalmoscope 
era rather briefly. It should be noted that 
Jaeques Daviel presented a series of 206 
cataract extractions before the Académie de 
Chirurgie in 1752; 182 of these cases were 
considered successful, an enviable record in- 


deed! It is amusing to read that Louis XV 
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created the first chair of ophthalmology in 
1765. He became interested in the subject 
after he attended an operation on a deer by 
Daviel. In the second half of the last cen- 
tury three foreigners—de Wecker, Galezow- 
ski, and Landolt—made great contributions 
to the cause of ophthalmology in France. 
But there is hardly a branch in ophthalmol- 
ogy in which Frenchmen have not done 
original work or contributed original ideas 
to known principles. Dupuy-Dutemps, and 
Bourget created the principle of dacryocysto- 
thinostomy. The name of Morax is syn- 
onymous with the bacteriology of the con- 
junctiva. The International Organization 
Against Trachoma has as its founders Sédan, 
Nataf, Pagés, and Mawas. The prophylactic 
treatment of blennorrhea has immortalized 
the name of Crédé. Magitot arrived at the 
conclusion that glaucoma is essentially the 
result of a disturbance in the capillary per- 
meability. Lagrange was the first to intro- 
duce sclerectomy in 1906 which has become 
the prototype of all filtering operations. 
Bailliart’s research on retinal circulation has 
become a classic. This rather incomplete list 
will have to suffice as representative of some 
of the most important contributors to French 
ophthalmology cited by Onfray. 

Giuseppe Ovio, in order to do justice to 
the importance of ophthalmology in Italy, 
has to trace its contributions from ancient 
Roman times to this day. The treatment of 
eye diseases, as in all other European coun- 
tries, originally was not a specialty but was 
at first in the hands of barbers, later in the 
hands of general surgeons. It was in Italy 
that spectacles were invented toward the end 
of the 13th century. Not only anatomists 
like Bartolomeo Eustacchio and Gabriele 
Falloppio come to mind. The universal 
genius of Leonardo da Vinci has left his 
indelible imprint on that epoch. Antonio 
Benevoli was first to recognize cataract as a 
disease of the lens. He also diagnosed 
retmoblastoma in a baby. The names of 
Felice Fontana, Giovanni Battista Mor- 


gagni, and Antonio Maria Valsalva also 
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should be mentioned here. From the second 
half of the last century the names of Carolo 
de Vincentiis (associated with goniotomy) 
and Camillo Golgi (for his histologic studies 
of the nervous system with his silver stain) 
are singled out. 

A. Pillat comments on the history of oph- 
thalmology in Austria by describing the his- 
tory of the Ist and 2nd Augenklinik in 
Vienna. One certainly could not think of a 
more appropriate approach. In his inimitable 
manner he covers the period from 1773 when 
Joseph Barth became the first professor of 
ophthalmology by the grace of Empress 
Maria Theresia to this day of his director- 
ship of the Ist Augenklinik as worthy suc- 
cessor of a proud line of men whose names 
are living history for at least the older gen- 
eration of American ophthalmologists. 

F. Rintelen concerns himself with Brick- 
ner’s scientific importance in the framework 
of German ophthalmology between 1870 and 
1920 ( Briickner left the University of Jena 
in 1923 to accept the chair of ophthalmology 
in Basel). Bruckner’s interest in physiology 
was aroused by his contact with Ewald 
Hering. His clinical teachers were Carl v. 
Hess and Emil Kriickmann. This should ex- 
plain Briickner’s dual interest in the field of 
physiology and optics, as well as in clinical 
ophthalmology. A very complete table lists 
the names of all the heads of the departments 
of ophthalmology and their terms of tenure 
at every German university, beginning with 
Chr. G. Th. Ruete, who became the first 
professor of ophthalmology in Gottingen in 
1848, up to the present day. 

W. P. C. Zeeman, reporting on the history 
of ophthalmology in the Netherlands, stresses 
mostly the contributions made by his com- 
patriots in the basic sciences. Most of them 
were not physicians. As early as the second 
half of the 17th century Christiaan Huygens 
published his fundamental work in the field 
of optics. Einthoven prepared the way for 
Smit’s and Henke’s research on electro- 
retinography. Donders’ work has been epo- 
chal. E. P. Fischer’s investigations of the 
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gaseous metabolism of the eye cannot be 
overemphasized. 

This review covers only the highlights of 
this most stimulating brochure. Every oph- 
thalmologist with even a smattering knowl- 
edge of German, French, and Italian (only 
Duke-Elder wrote his chapter in English) 
will spend a few most enjoyable and profit- 
able hours perusing this stimulating and re- 
vealing pamphlet. 

Stefan Van Wien. 


VETERINARY By R. H. 
Smythe, M.R.C.V.S. Second edition. Bal- 
timore, Williams and Wilkins Co., 1958. 
379 pages, 59 illustrations, index. Price: 
$8.50. 

The second edition of this popular text 
comes only two years after the first publica- 
tion. Here the modern knowledge of oph- 
' thalmology is adapted to the study and 
treatment of animals. The first 108 pages 
discuss the anatomy and physiology of the 
eyes of the dog, cat, rabbit, pig, sheep, horse, 
cow, and other animals. The rest of the vol- 
ume is purely clinical. Bibliographic refer- 
ences are placed at the close of each of the 
14 chapters. Though the work is designed 
primarily to be of practical value to the 
veterinary practitioner, it should be helpful 
to the research worker and to all others who 
are interested in animal life and behavior. 

James E. Lebensohn. 


CHEMISTRY AND BioLtocy or Mucopoty- 
sAccHARIDES. G. E. W. Wolstenholme and 
M. O’Connor, editors. Ciba Foundation 
Symposia. Boston, Little, Brown and 
Company, 1958. 323 pages, 48 illustra- 
tions, author and subject indices. Price: 
$8.50. 

Since the discovery of hyaluronic acid in 
the vitreous by K. Meyer in 1934, the group 
of compounds known as mucopolysaccharides 
(or mucoproteins when attached to a protein 
molecule) has been of great interest to oph- 
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thalmologists. In addition to their historic 
importance in the vitreous, polysaccharides 
have taken on new significance through the 
work of Dische on the lens capsule, Barany 
on the trabecular meshwork, and Meyer on 
the cornea. However, with the elaboration of 
these compounds in various tissues, a goggle 
of polysyllabic names has arisen so that there 
is today no universally acceptable definition 
of the term mucopolysaccharides. In order 
to clarify this situation and perhaps to im- 
pose some order on this rapidly growing 
subfield of chemistry, a conference under 
the auspices of the Ciba Foundation was 
held in London in April, 1957. Ophthalmol- 
ogists should take pride in the fact that our 
own Dr. Dische was instrumental in or- 
ganizing this symposium and his paper en- 
titled “Neutral heteropolysaccharides in con- 
nective tissue” reports his most recent find- 
ing on the mucoproteins of the vitreous. 
The remainder of the papers are rather tech- 
nical and will be of interest primarily to in- 
vestigators in the field of biochemistry of the 
eye. 


David Shoch. 


Tue Evit Eve. Studies in the folklore of 
vision. By Edward S. Gifford, Jr., M.D. 
New York, The Macmillan Company, 
1958. 216 pages, bibliography, index. II- 
lustrations by Virginia Mason Gifford. 
Price: $4.95. 

This is an interesting discussion of the 
superstitions and folklore of the eye. If you 
think that this is all a part of the primitive 
past, you will be agreeably mistaken for it 
exists in modern society. Dr. Gifford of 
Philadelphia is assistant professor of oph- 
thalmology, Graduate School of Medicine, 
University of Pennsylvania. Several articles 
on the evil eye by him have appeared in 
THe JourNat and our readers will recall 
them with pleasure. 

The subject is an entertaining one to oph- 
thalmologists. The text represents enormous 
reading in the classics of the ancient world, 
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as well as the various books on anthropol- 
ogy and so forth, to which a glance at the 
voluminous bibliography will testify. None 
of us has realized the danger of our jobs. 
“I saw a physician,” wrote Roger Bacon, 
according to the author, “made blind while 
he was endeavoring to cure a patient with a 
disease of the eyes.” 

Strabismus, polycoria, nystagmus, and so 
forth are manifestations of the evil eye. A 
person possessing such an appendage can 
cause ocular diseases (cataracts, for ex- 
ample) just like that, as well as dry up 
cow's milk, separate lovers, cause chilblain, 
and about every woe to which we are heir. 
If the etiology is simple, the cure is easy. 
Urine, mother’s milk, and spit are good 
therapeutic agents, or at least considered to 
be prophylactic ones. And apparently, while 
times have changed, the amount of our fees 
has remained the same and the risks of mal- 
practice are greater. 

Dr. Gifford writes well, with a nice sense 
of humor. You will enjoy the book very 
much indeed. 

Derrick Vail. 


GuImpe TO OCCUPATIONAL AND OTHER VIs- 
uAL Neeps. Volume I. By C. Holmes, 
H. Jolliffe, J. Gregg, 1. S. Cameron and 
R. Blyth. Distributed through Clark 
Holmes, P.O. Box 5310, Metro Sta., Los 
Angeles 55, 1958. 482 plus xiv pages 
profusely illustrated, index. Price: $12.50. 


For years the optical companies have 
sought to increase their sales by promotional 
literature emphasizing from many aspects 
that one pair of glasses is not enough—that 
social, vocational, and avocational require- 
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ments demand at least separate glasses for 
dress and business, absorptive lenses for out- 
door glare, and special prescriptions for work 
and play. This guide, in the format of Life 
with two or three illustrations on each large 
page, demonstrates in graphic detail that 
lenses for general use frequently cannot meet 
all the occupational requirements in presby- 
opic patients. The authors studied the work- 
ing distances of pre-presbyopes, as otherwise 
the working position is influenced by the bi- 
focals worn. Every occupation was carefully 
observed and photographed. Occupations 
sueh as pharmacist, grocer, and shoe-clerk 
have a working distance of 18 inches. An ac- 
countant needs clear vision at 16 inches for 
his immediate work, but must see at 26 inches 
the ledger to one side. A photoengraver re- 
quires a high bifocal with a relatively strong 
add. The housewife performs dish-washing 
at 20 inches, ironing at 24 inches. A secretary 
needs a range of 20 inches for filing, 24 
inches for copying. The excellent index lists 
almost all occupations and hobbies from art- 
ist and archery to trap-shooting and watch- 
maker. The introductory and concluding 
pages contain much informative material, in- 
cluding various tables, a vocational test chart, 
and a clever graph for determining the P.D. 
for near and intermediate distances. Russell 
Stimson, in his discussion of lenses for 
aphakies, remarks that a cataract lens is not 
damaged by careful resurfacing. 

The publication of this work, the most am- 
bitious effort ever undertaken in its field, was 
underwritten by 85 firms of the Association 
of Independent Optical Wholesalers, and is 
sold on a nonprofit basis. Reference to this 
work will give a clearer picture of a patient's 
job requirements than can usually be ob- 
tained from the patient himself. 

James E, Lebensohn. 
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Ocular motility 
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2 Optic nerve and chiasm 
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14. Eyeball, orbit, sinuses 
15. Eyelids, lacrimal apparatus 
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18. Systemic disease and parasites 


19. Congenital deformities, heredity 
20. Hygiene, sociology, education, and history 


1 
ANATOMY, EMBRYOLOGY, AND COM- 
PARATIVE OPHTHALMOLOGY 

Busse Grawitz, P. Reply to Heyden- 
reich’s paper on the leukocytes in the 
cornea. Klin. Monatsbl. f. Augenh. 132: 
548-558, 1958. 

This is a reply to a paper which ap- 
peared in an earlier issue (Klin. Mbl. f. 
Augenh. 130:512, 1957). In this paper 
Heydenreich had proved the derivation of 
the corneal leukocytes from the blood 
stream in experiments on animals made 
leukopenic by the administration of a 
nitrogen-mustard derivative. Busse Gra- 
witz repeated and elaborated these ex- 
periments. He also found in such animals 
a suppression of the leukocytic reaction in 
a central corneal lesion, but the limbal 
leukocyte accumulation persists. He still 
is of the opinion that the corneal leuko- 
cytes are produced in the stroma and not 
transported by the bloodstream. (2 fig- 
ures, 11 tables, 20 references) 

Frederick C. Blodi. 


Carreras, Marcelo. The sparing of the 
macula in congruent homonymous hemi- 
anopsia. The imbrication of heteronymous 
hemianopic visual fields and the signifi- 


cances of Gudden’s commissure in man. 
Arch. Soc. oftal. hispano-am. 18 :191-200, 
March, 1958. 


The recent literature relevant to the 
elucidation of the mechanism of sparing 
of the macula in homonymous hemianop- 
sia is reviewed. By correlating the data 
gathered from the literature the author 
concludes that Gudden’s commissure is 
the anatomic area concerned in macular 
sparing or loss. The author believes that 
the macular fibers and the fibers corre- 
sponding to the region about the vertical 
meridian of the visual field divide behind 
the chiasm; the direct homolateral fibers 
are joined by the crossed fibers from the 
opposite eye and proceed to the external 
geniculate body. Two visual neurons 
leave the external geniculate body, one in 
the optic radiation toward the occipital 
cortex. The other neuron proceeds 
through Gudden’s commissure and reaches 
the external geniculate body of the op- 
posite sfde and through the optic radia- 
tion reaches the occipital cortex of the 
opposite side. Retrochiasmal lesions which 
affect Gudden’s commissure produce a 
homonymous hemianopsia with bisection 
of the macula. The hemianopsia associ- 
ated with retrochiasmal lesions which do 
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It must be remembered that any given paper 
General pathology, bacteriology, immunology 
Vegetative physiology, biochemistry, pharma- 
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not involve Gudden’s commissure spares 
the maculas. Wolff's recent investigations 
showed that Gudden’s commissure is con- 
nected not with the internal but with the 
external geniculate body, and its function 
is visual and not acoustic. Long ago Cahal 
demonstrated the presence of optic fibers 
in Gudden’s commissure by producing de- 
generative changes in the commissure in 
new-born cats after section of both optic 
nerves. The clinical findings are under- 
stood if it is agreed that the visual fibers 
run in Gudden’s commissure. It is possible 
that another mechanism exists which 
saves the macula in lesions of the pos- 
terior portion of the optic pathway. (6 fig- 
ures, 10 references) Ray K. Daily. 


Hueck, H. and Kleifeld, O. An electron- 
microscopic study of the lens fiber. Arch. 
f. Ophth. 160 :20-25, 1958. 

Sections of guinea pig lenses embedded 
and stained by various methods were 
studied with the electron-microscope. It 
seems possible that each fiber has its own 
membranous sheath and that there is a 
minute intercellular space between fibers. 
Very small oval structures were also seen 
within the fiber. (7 figures, 9 references) 

F. H. Haessler. 


Nordenson, J. W. New arguments in 
the question of the color of the macula. 
Arch. f. Ophth. 160 :43-46, 1958. 


The author discusses Brueckner’s argu- 
ment for the existence of yellow coloring 
in the macula and finds it unconvincing. 
Other evidence is contributed by two 
English biochemists, Keilin and Smith, 
who noted two diffuse absorption bands 
which are visible with a pocket spectro- 
scope or a microscope with microspectro- 
scopic ocular. These absorption bands are 
seen in what has been considered a con- 
tinuous subjective spectrum. The author 
has been unable to confirm the findings. 
Apparently the question is again an open 
one. (10 references) F. H. Haessler. 
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Wolter, J. Reimer. Reactions of the 
cellular elements of the corneal stroma. 
A.M.A. Arch. Ophth. 59:873-881, June, 
1958. 


The author reports the histologic 
changes in the rabbit’s cornea following 
experimental trauma and especially com- 
pares the stromal cells with the cells 
which invade the stroma secondarily. The 
corneal stroma cells are distinctly dif- 
ferent from the invading fibroblasts, even 
in their reactive and migrating forms. The 
lymphocytes and leukocytes were found 
to immigrate from the limbus. (16 figures, 
8 references) G. S. Tyner. 
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GENERAL PATHOLOGY, BACTERIOLOGY, 
IMMUNOLOGY 
Collier, L. H. and Sowa, J. Isolation of 
trachoma virus in embryonate eggs. 
Lancet 1:993-996, May 10, 1958. 


The trachoma virus was isolated from 
the conjunctival scrapings of a Mandingo 
girl. The virus was given ten yolk sac 
passages, morphologic study, staining re- 
actions, electron microscopy, and sero- 
logic tests. The conjunctiva of a man 
who had both eyes removed for phako- 
anaphylactic endophthalmitis was inocu- 
lated with the virus. Typical lesions seen 
in early trachoma developed and initial 
body forms and Halberstaedter-Prowa- 
zek bodies were found in the conjunctival 
scrapings. Material taken from the sub- 
ject’s eyes were inoculated into chick em- 
bryos where the characteristic bodies and 
hemorrhagic lesions were shown in yolk 
sac smears. (3 figures, 1 table, 13 refer- 
ences) Irwin E. Gaynon. 


Keckarovski, A. A contribution to the 
experimental study of the allergic proces- 
ses of the anterior segment of the eye. 
Brit. J. Ophth. 42 :288-295, May, 1958. 

Various antigens, mostly human, horse, 
pig and ox sera, were injected into parts 
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of the anterior segments of rabbit eyes 
and the local anaphylactic processes were 
studied. At the site of the injection there 
was usually an immediate reaction which 
disappeared in several hours. Some eyes 
were sensitized in one and some in both 
eyes and some received a second injection 
of the same or of a different antigen. 

A general pattern of reaction was 
noted. A primary early reaction, if severe, 
was always followed by a late reaction. If 
both eyes were sensitized the late reaction 
was binocular; this occurred even if a dif- 
ferent antigen was used in each eye. The 
author assumes that in addition to a hu- 
moral element causing these reactions, 
there must be also a neuroreflex factor. 
(4 figures, 3 tables, 23 references) 

Morris Kaplan. 


Osterlind, Géte. Experimental studied 
on the elective sensitization of the uvea. 
Acta ophth. 36:244-272, 1958. 


If one eye of an experimental animal is 
exposed to a strong antigen intense sensi- 
tization of the uvea of both eyes some- 
times occurs. In such cases the subse- 
quent systemic introduction of the spe- 
cific antigen will elicit an allergic uveitis 
in both eyes of the experimental animal. 
This phenomenon, which has been called 
elective sensitization of the uvea, was in- 
vestigated. Development of an elective 
sensitization required that the allergic 
uveitis in the eye treated with antigen 
was of medium intensity and duration. If 
uveitis in that eye assumed the character 
of a panophthalmitis with complete de- 
struction of the uvea, no elective sensiti- 
zation occurred. Elective sensitization of 
the uvea develops some time after gen- 
eralised horse serum allergy has been 
established. If the eye treated with anti- 
gen is enucleated during the latent period, 
a generalized horse serum allergy will 
develop but no elective uveal sensitiza- 
tion. It seems probable that the uvea 
plays an active role in the development of 
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elective sensitization, but no convincing 
evidence that it does so by participatimg 
in the formation of an antigen which leads 
to a release of specific uveotoxic anti- 
bodies was found. (5 figures, 6 tables, 
33 references) John J. Stern. 


3 
VEGETATIVE PHYSIOLOGY, BIOCHEM- 
ISTRY, PHARMACOLOGY, TOXICOLOGY 
Auricchio, G. and Wistrand, P. Chlo- 
ride content of the aqueous during experi- 
mental uveitis. Acta ophth. 36 :304-308, 
1958. 


In unilateral anaphylactic uveitis of 
the rabbit the chloride level in the 
aqueous in the inflamed eye falls below 
that of the healthy eye. (1 table, 15 refer- 
ences) John J. Stern. 


Cristiansson, John. Changes in muco- 
polysaccharides during alloxan diabetes 
in the rabbit. I. Comparative studies on 
serum and the hyaluronic acid of the vit- 
reous body. Acta ophth. 36 :141-162, 1958. 


Two to four weeks after the adminis- 
tration of alloxan a significant increase in 
the protein-bound carbohydrates of the 
serum appears which is progressive and 
unaffected by insulin. The hyaluronic 
acid of the vitreous is subject to changes 
parallel to those in the serum. The volume 
of the vitreous body gel is reduced as the 
viscosity and the hyaluronic acid content 
increase. (8 figures, 5 tables, 42 refer- 
ences) John J. Stern. 


Cristiansson, John. Changes in the mu- 
copolysaccharides during alloxan diabetes 
in the rabbit. II. Studies of intraocular 
pressure. Acta ophth. 35:163-177, 1958. 


Tonometry and tonography were done 
over a period of three or four months in 
rabbits with alloxan diabetes. When insu- 
lin was withheld from the animals, there 
was an average reduction of the ocular 
tension of 6 mm. Hg. Simultaneous deter- 
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minations of bicarbonate in the blood 
plasma showed reduced values, corre- 
sponding to a more or less pronounced 
acidosis. Insulin restored the intraocular 
pressure to normal levels, while the co- 
efficient of facility of outflow decreased 
considerably. This has been taken as evi- 
dence of an increased anatomic barrier in 
the form of a mucopolysaccharide, ob- 
structing the outflow of the aqueous 
humor, (6 figures, 4 tables, 34 references) 
John J. Stern. 


Cristiansson, John. Transient myopia 
after the administration of diamox. Acta 
ophth,. 36 :356-357, 1958. 


Transient myopia occurred in a preg- 
nant woman 27 years old who was given 
three tablets of diamox for edema of her 
legs and hands. Mild signs of iritis and 
subnormal ocular tension were also ob- 
served, A diamox-induced acidosis is con- 
sidered a possible cause for the symptoms 
which lasted less than two days. (3 refer- 
ences) John J. Stern. 


De Conciliis, Ugo. Rhodanese and Rho- 
danese S activity in ocular fluids. Arch. di 
ottal. 61 :455-460, Nov.-Dec., 1957. 


Potassium thiocyanate is a constituent 
of normal body tissues and is detoxified 
by transulfurase of Rhodanese enzymes. 
Previous reports had stated that tissues 
with elevated glycolysis such as the retina 
and neoplastic tissue have low transul- 
furase activity. Experiments with beef 
and rabbit aqueous and vitreous showed 
low Rhodanese S activity by the method 
of Ruffo-Romano and Giampaolo. (1 table, 
10 references) Paul W. Miles. 


De Conciliis, Ugo. Histologic and meta- 
bolic changes in the eyes in rats deprived 
of zine. Arch. di ottal. 61 :505-513, Nov.- 
Dec., 1957. 

Recent studies of the physiologic action 
of zinc have shown certain enzyme re- 
actions essential to health. Lack of traces 
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of zinc in the diet retards growth, di- 
minishes or depigments hair, changes the 
curve in glucose tolerance tests, causes 
hypoproteinemia, decreases amylase and 
pancreatic protease, decreases intestinal 
phosphatase, reduces excretion of uric 
acid, and causes hyperkeratinization. In 
20 rats deprived of zinc, it required 65 
days to show superficial vascularization 
of the cornea, infiltration of the stroma 
with polymorphonuclear leukocytes, and 
vacuolization of the basement membrane 
of corneal epithelium. These changes re- 
sembled those of riboflavin deficiency. (2 
figures, 2 tables, 7 references) 
Paul W. Miles. 


De Rosa, L. Phosphatase in the cornea 
and lens. Arch. di ottal. 61 :475-486, Nov.- 
Dec., 1957. 


Enzymes releasing ionic orthophos- 
phoric acid have been shown in many ani- 
mal and vegetable tissues. By a new his- 
tochemical technique, phosphatase activity 
was measured in beef corneal epithelium 
and endothelium and lens epithelium 
under various conditions of pH, tempera- 
ture, time, and buffering. Phosphatase was 
found to be nearly zero in the corneal 
stroma, very little in the endothelium 
compared to that in the epithelium of the 
cornea and lens. The phosphatase activity 
was increased by MgCl, and was de- 
creased by NaF at various concentrations. 
The phosphatase activity was greater in 
the cornea than lens epithelium, and re- 
sponded to the MgCl, and NaF in a paral- 
lel manner. Optimum glycerophospholy- 
sis exists at pH 9.31 and at pH 4.66 in 
both lens and cornea. (4 figures, 5 tables, 
29 references) Paul W. Miles. 


Dyster-Aas, K. and Krakau, C. E. T. 
A microrheometer for perfusion of the 
eyes. Acta ophth. 36:178-182, 1958. 

The instrument is described in detail. 


(4 figures, 4 references) 
John J. Stern. 
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Furuse, A. Mode of action of diamox on 
ocular tension. Acta Soc. Ophth. Japan 
62:274-277, 359-363, 480-485, 571-578, 
March, April, May, -958. 

A subconjunctival administration of di- 
amox usually has no effect on ocular ten- 
sion in rabbits. It sometimes causes an 
increase in ocular tension with a definite 
local irritation. By systemic administra- 
tions, a lowering of ocular tension results 
with a lowering of systemic blood pres- 
sure. A delay in the aqueous outflow is 
demonstrated after diamox administration 
by tonometry. The entrance of fluores- 
cein, intravenously administered, into the 
aqueous is made sluggish by diamox, the 
highest concentration of the dye in the 
aqueous becomes low, and the disappear- 
ance of it from the aqueous delayed. 
Furase concludes that the lowering of the 
tension by diamox is not due to an ac- 
celeration of aqueous outflow. (9 figures, 
6 tables, 102 references) 

Yukthiko Mitsui. 


Graymore, Clive. Swelling of the rat 
retina induced by metabolic inhibition. 
Brit. J. Ophth. 42 :348-354, June, 1958. 

Preliminary work is reported which in- 
dicates that metabolic inhibition of cells 
by iodoacetate and fluorides may be a 
cause of retinal edema because of its 
vaso-obliterative effect. (3 figures, 1 
table, 17 references) 

Lawrence L. Garner. 


Hockwin, O. and Bergeder, H. D. The 
effect of Réntgen irradiation in large dos- 
age on the oxygen absorption of the lens. 
Arch. f. Ophth. 160:1-7, 1958. 

The authors discuss known biochemical 
results of exposure to ionizing rays. They 
report their own measurements of the 
absorption of oxygen by the lens of the 
guinea pig before and after irradiation 
with 90 kr. In vitro experiments showed 
that the absorption of oxygen after irradi- 
ation is greatly increased in lenses of the 
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embryo, is diminished in young lenses 
and remains unchanged in lenses of the 
old animal. (5 figures, 33 references) 

F, H. Haessler. 


Hockwin, O., Neumann, H. G. and 
Kleifeld, O. The lens proteins in relation 
to age in the lenses of guinea pigs and 
cattle. Arch. f. Ophth. 160:8-19, 1958. 

The authors find that the synthesis of 
protein and, as a result, the composition 
of crystallin is not the same in the em- 
bryonal fiber as in the postembryonal. 
Moreover, it seems probable that the 
crystallin synthesis in the postembryonal 
lens fibers is dependent upon the time of 
its origin. First there is an increase of the 
total crystallin in which all three crystal- 
lin fractions increase proportionately, 
then a reduction of total crystallin, par- 
ticularly of fraction I and a marked in- 
crease of water-soluble protein. In the 
aged animal there is a great increase of 
fraction III in the nucleus of the lens but 
it seems questionable that this fraction 
III is composed of the same proteins as in 
the young lens. (6 figures, 8 tables, 13 ref- 
erences) F. H. Haessler. 


Huggert, A. and Esklund, A. The loca- 
tion of the chief obstruction to the out- 
flow of the aqueous humor from the eye 
of cattle. Acta ophth. 36 :50-56, 1958. 


Dyes and suspensions of stained parti- 
cles were injected into the anterior cham- 
ber or the aqueous veins of the eyes of 
cattle. Most of the particles were checked 
at the vessels corresponding to the canal 
of Schlemm, and the vascular wall con- 
stituted the chief obstruction. In some 
cases the stained particles formed rows 
that were disposed radially around these 
vessels; this suggests blocking of canals 
or tubules in the inner part of the filtra- 
tion angle that are connected with the 
Schlemm system. (4 figures, 8 references) 

John J. Stern. 
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Kobayashi, M. Studies of the lacrimal 
gland by electron microscopy. Acta Soc. 
Ophth. Japan 62 :230-241, Feb., 1958. 

The lacrimal gland of rabbits was 
studied in sections by electron micros- 
copy. The changes induced by pilocarpine 
administration were followed. The gland 
cells are morphologically divided into four 
forms according to the stage of secretion. 
(12 figures, 20 references) 

Yukihiko Mitsui. 


Krakau, C. E. T. The potential field of 
the rabbit electroretinogram. Acta ophth. 
36 :183-207, 1958. 

The potential field of the ERG has been 
studied in a volume conductor in front of 
the eye, inside the eye, and in the retro- 
bulbar tissue. The internal potential is 
almost constant in air and the same as 
the corneal potential. The retrobulbar po- 
tential is low. The moment of the pos- 
terior part of the retina is given by the 
corneal potential. 

In a volume conductor the potential 
increases from outside along an S-shaped 
curve through the eye when the electrode 
is introduced axially. The maximum point 
is in front of the retina. The retrobulbar 
potential is increased and opposite in sign 
to the corneal potential. The moment over 
the retina is probably somewhat reduced 
by the introduction of a volume conduc- 
tor. 

The character of the field is consistent 
with the hypothesis that a double layer 
is present in the wall of the eye. The 
moment of this layer increases from the 
limbal region to the posterior pole, as 
judged from the surface potential in air. 
Changes in the internal emf can be 
brought about by alterations in the direc- 
tion of stimulating light. They are ob- 
servable on the surface of the bulb in air, 
most clearly over the posterior parts. In a 
volume conductor the changes in the field 
can also be recorded in the anterior re- 
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gions, (13 figures, | table, 10 references) 
John J. Stern. 


Kiichle, H. J. and Rohrschneider, W. 
Electroshock and intraocular pressure. 
III. Report. Arch. f. Ophth. 160:98-112, 
1958. 


The authors made 60 experiments with 
rabbits to determine whether changes in 
ocular tension which followed electro- 
shock could be ascribed to the effect of 
the shock on the vegetative nervous sys- 
tem. The condition of the pupils indicated 
a considerable stimulation of the para- 
sympathetic system. The suggestion that 
the decrease in tension was the result of 
an increased formation of acetylcholine 
was not adequately clarified by the in- 
jection of the substance. However, the in- 
jection of atropine, to reduce the sensi- 
tivity of the parasympathetic, before ex- 
posure to electroshock, suggests that the 
parasympathetic sensitivity which is 
brought about by the electroshock is an 
important tension-reducing factor. (6 fig- 
ures, 2 tables, 24 references) 

F. H. Haessler. 


Laffers, Z. and Bozsdky, S. Clinical 
significance of determination of anti- 
streptolysin in the aqueous humor. Sze- 
meszet 2 :49-56, 1958. 


Normal aqueous humor contains no 
antistreptolysin but in uveitis antistrep- 
tolysin appears irrespective of the patho- 
genesis of the inflammation. On the basis 
of the observations, an intraocular anti- 
streptolysin production seems to be pos- 
sible and is suitable to prove the diagno- 
sis of streptogenic uveitis. A fluctation of 
the antistreptolysin level indicates a 
streptogenic uveitis. Gyula Lugossy. 


Levene, Ralph Z. Sodium and potas- 
sium concentrations following acetazol- 
amide. A.M.A. Arch. Ophth. 59 :868-872, 
June, 1958. 


Acetazolamide produces a decrease in 
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the potassium concentration of aqueous 
and plasma for at least five hours after 
administration of the drug. No alteration 
of the sodium concentrations of the two 
fluids is obtained two and one-half hours 
after the drug is given. (7 tables, 32 refer- 
ences ) G. S. Tyner. 


Majima, Y. Change of adenosine tri- 
phosphatase and 5-nucleotidase in visual 
cells by light and dark adaptation. Acta 
Soc. Ophth. Japan 62:185-190. Feb., 1958. 


The activity of the enzymes was mea- 
sured by various methods in bovine, rab- 
bit, and frog retinas. The activity of 
adenosine triphosphatase in visual cells 
is increased by dark adaptation, and in 
other parts of the retina the converse is 
true. The activity of 5-nucleotidase in the 
retina is increased 50 percent by light 
adaptation. (2 figures, 2 tables, 22 refer- 
ences) Yukihiko Mitsui. 


Nilausen, Karin. The vasoformative tis- 
sue in the fetal retina with particular 


reference to the histochemical demonstra- 


tion of its alkaline phosphatase activity. 
Acta ophth. 36 :65-70 1958. 

The presence of alkaline phosphate 
activity in the human fetal retina was dem- 
onstrated histochemically. The material 
consisted of human fetuses weighing 200 
to 600 grams. The entire vascularized area 
is phosphatase positive; the surrounding 
avascular zone is phosphatase negative. 
The enzyme, like the vascular system in 
this weight group, is found only in the 
nerve-fiber layer. Retinas still unvascular- 
ized show no enzyme activity. The phos- 
phatase activity is associated with 1. the 
cell formation at the periphery of the ad- 
vancing vascular system, 2. the endothe- 
lium of the peripheral capillaries, and 3. 
the cells scattered between the vessels. 
(4 figures, 6 references) John J. Stern. 


Orzalesi, F. and Miglior, M. Concern- 
ing the interactions between lens proteins 
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and other proteins. Preliminary note on 
the possibility of fractional precipitation 
of lens proteins by means of electroposi- 
tive proteins. Arch. d’opht. 17 :782-790, 
Dec., 1957. 

The authors refer to their previous 
studies in which they showed that elec- 
tropositive proteins added to aqueous ex- 
tracts of lens substance could react, at 
physiologic pH levels, with certain solu- 
ble lens proteins and lead to the forma- 
tion of insoluble complexes. They also 
showed that when basic proteins were 
inoculated into the vitreous, a similar 
precipitation effect could be obtained in 
vivo in the rabbit as a result of passage 
of these proteins through the normal lens 
eapsule. A cataract was produced, com- 
mencing in the posterior subcapsular lay- 
ers, which resembled greatly the compli- 
cated cataract seen in humans. 

In the present study the authors re- 
port the modifications of the protein com- 
position of normal rabbit lenses that are 
induced by mixture with electropositive 
proteins. The precipitate obtained is sedi- 
mented by rapid centrifugation and the 
supernatant liquid was used for electro- 
phoretic analysis. The significance of 
these analyses is considered and the pos- 
sible relationship of these phenomena to 
the mechanism of cataract is discussed. 

: P. Thygeson. 


Pivont, A. and Gongnard, L. A new 
mydriatic, the 2-2 diphenyl-4 hexamethy- 
leneamino-butyramide hydrochloride (R 
658). Bull. Soc. belge d’opht. 177 :506-510, 
1958. 

R 658 is a specific parasympatholytic 
agent. Its mydriatic and cycloplegic effect 
was studied in 45 normal eyes and the re- 
sults were compared with the action of 
atropine. A l-percent aqueus solution was 
used. Its mydriatic effect ressembles that 
of atropine but is more prolonged. Its 
cycloplegic action is less pronounced. It 
also has a mild anesthetic action. The 
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ensuing pupillary changes and the relaxa- . 


tion are summarized on two charts. R 658 
is a product of Eupharma de Turnhaut. 
(2 figures, 2 references) 

Alice R. Deutsch. 


Sakaue, E. Influence of thyroid hormone. 


on the distribution of vitamin B, in ocular 
tissues. Acta Soc. Ophth. Japan 62:48-53, 
121-124, Jan., Feb., 1958. 

When thyrotropic hormone of the an- 
terior pituitary, Pretiron (Schering), is 
administered into rabbits with vitamin 
B,, a greater increase in cocarboxylase 
occurs in blood and ocular tissues than by 
an administration of the vitamin alone. 
This may be due to an acceleration of 
esterification by the hormone. The hor- 
mone alone has no effect. Methiocil (4- 
methyl-2-thiouracil), when administered 
into rabbits every day for two weeks 
causes an increase in thiamin and cocar- 
boxylase of the ocular tissues, particularly 
those of the retina. It also causes a hy- 
peremia and enlargement of the thyroid 
gland. (2 figures, 2 tables, 15 references) 

Yukihiko Mitsui. 


Szeghy, G. Local effect of heparin on 
experimental lesions of the cornea. Sze- 
meszet 2:57-62, 1958. 

Experimental corneal lesions are favor- 
ably influenced by heparin ointment and 
solution. Hyperemia and edema of the 
conjunctiva diminish or cease. Vasculari- 
zation of the cornea may be inhibited by 
heparin. Epithelial regeneration is en- 
hanced. As seen from comparison with 
the controls, scars and opacities also 
are favorably influenced. Its antiphlo- 
gistic effect is inferior to that of corti- 
sone, while the inhibition of corneal 
vascularization, the promoting effect on 
epithelial regeneration, and the inhibition 
of opacity formation, are much the same 
as the corresponding cortisone effects. In 
certain cases heparine may be used as a 
substitute for cortisone. No side effect 


was observed. Drops and ointment are 
equally useful. The mechanism of its ac- 
tion is unknown. Gyula Lugossy. 


Vorésmarthy, D. and Benko, K. The 
physical and biological bases of solar 
coagulation. Szemeszet 95:1-5, 1958. 


The authors examined whether direct 
sunlight is suitable to perform bloodless 
intraocular interventions. On the basis of 
local meteorologic factors the authors 
tried to establish by calculations the in- 
tensity and the quantity of sunshine ar- 
riving on the earth’s surface. Warming 
has been measured directly by means of 
a thermistor placed on the choroid of a 
rabbit’s eye. It has been found that direct 
sunshine is sufficient to raise the tem- 
perature of the choroid to the degree nec- 
essary to coagulate the proteins, that is, 
to produce irreversible changes in the 
eye. Gyula Lugossy. 


Waki, M, Effect of diamox on potassium 
concentration in blood and aqueous. Acta 
Soc. Ophth. Japan 62:267-275, 487-492, 
March, May, 1958. 


When diamox is given to rabbits intra- 
venously in a dosage of 30 mg. Kg. body 
weight, the potassium in serum and 
aqueous decreases by 9 percent and 22 per- 
cent, respectively, in two hours. The effect 
lasts for six hours showing a w-shaped 
variation curve. The increase in the potas- 
sium of aqueous and serum after an intra- 
venous administration of potassium chlor- 
ide is impeded when diamox is given 
previously. The potassium increase in the 
serum becomes about one half of that of 
the diamox-free control animals which 
were not given diamox. In animals with 
injected diamox the potassium in the 
aqueous continues to decrease even after 
an administration of potassium chloride. 
This effect of diamox lasts for 150 
minutes. (4 figures, 7 tables, 63 references) 

Yukihiko Mitsui. 
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Wistrand, Per. The failure of prometha- 
zine and chlorpromazine to prevent the 
pressure response of the eye to local irri- 
tation of the iris. Acta ophth. 36 :26-32, 
1958. 


Promethazine was introduced into the 
aqueous of rabbits and injected subcuta- 
neously in doses of 25 to 100 mg. per kg. 
body weight, and chlorpromazine was ad- 
ministered subcutaneously in a dose of 5 
mg. per kg. body weight. Neither drug 
blocked the response to local irritation of 
the iris made manifest as a change in eye 
pressure. The experiments raise the ques- 
tion whether histamine is responsible for 
the pressure response by change in pres- 
sure and the vascular reaction following 
injury to the iris or cornea. (4 figures, 18 
references) John J. Stern. 


Yamada, H. Phase contrast microscopy 
of the vitreous. Acta Soc. Ophth. Japan 
62 :162-175, 497-508, Feb., May, 1958. 

_ This is an observation of the vitreous in 
the young dog by phase microscopy after 
an injection of blood or trypsin into the 
vitreous. The blood can be absorbed in 
three months. Phagocytes appear in the 
vitreous to take the blood cells in. After 
the absorption of the blood, a degenera- 
tion of vitreous fibers remains. The iron 
reaction is positive in the vitreous for 
four months. An intravitreous injection of 
trypsin of high dosage causes a severe in- 
flammation in 24 hours and also a degen- 
eration of vitreous fibers. With a low 
dosage of trypsin the vitreous membrane 
is affected and tear formation occurs. (45 
figures, 23 references) 

Yukihiko Mitsui. 


Yoshizawa, T. Biochemical studies of 
the secondary aqueous humor. Acta Soc. 
Ophth. Japan 62:202-218, 442-453, Feb., 
April, 1958. 

The author reports a chronologic ex- 
amination of the second aqueous in rab- 
bits. For the first 30 minutes after a punc- 
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ture the albumin fraction increases and 
then a-globulin increases. After 10 hours 
the albumin-globulin ratio reaches a mini- 
mum. It takes 24 hours until the aqueous 
regains its original constitution. The 
change in the sodium and potassium ion, 
amino acids and residual nitrogen of the 
aqueous is also discussed. The concentra- 
tion of sodium ion in the aqueous is 
essentially constant throughout the course 
and is the same as that in serum. The 
potassium concentration is higher in the 
primary aqueous than in serum. In the 
early secondary aqueous there is a tem- 
porary rise in potassium concentration 
which is followed by a rapid decrease. 
Yoshizawa consider that the sodium 
ion passes freely through the blood- 
aqueous barrier but the potassium ion 
does not. (34 figures, 13 tables, 35 refer- 
ences) Yukihiko Mitsui. 


4 
PHYSIOLOGIC OPTICS, REFRACTION, — 
COLOR VISION 
Belcher, S. J., Greenshields, K. W. and 
Wright, W. D. Color vision survey. Brit. 
J. Ophth. 42 :355-359, June, 1958. 


After using 500 subjects in a color 
vision survey and five different sets of 
confusion charts, the authors conclude 
that errors are noted in any of the pres- 
ent methods of testing. A good screening 
test should divide the color blind from 
the normal (two distinct groups) but this 
study presents a definite overlap of 
borderline cases irrespective of the test 
used. The Nagel anomaloscope is sug- 
gested as a means of identifying the oc- 
casional borderline case. A factor in 
maintaining integrity of the confusion 
charts is the ability of the printer to keep 
his color quality intact. (2 tables, 6 refer- 
ences) Lawrence L. Garner. 


Brolin, S. E., and Cederlund, C. The 
fluorescence of the lens of different 
species. Acta ophth. 36:324-328, 1958. 
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Considerable differences in the intensity 
of fluorescence were found in different 
species. The highest intensity was found 
in guinea pigs and frogs, the lowest in 
haddocks and rats. (2 figures, 4 refer- 
ences) John J. Stern. 


De Laet, H., Szucs, S. and Leblois, L. 
The treatment of extra-foveal fixation 
and of amblyopia with Cupper’s method 
of after-images. Bull. Soc. belge d’opht. 
117 :468-482, 1957. 


In the method which has been pre- 
viously described, a central area of the 
retina 30° in diameter is illuminated with 
a special ophthalmoscope, the euthoscope 
oculus. In the center of this bright pencil 
of light a small screen, 5° by 3° had been 
interposed. The area of this screen is 
focused exactly on the retina for a period 
of 20 seconds. The resulting after-image 
viewed over a clear surface layer causes 
an inhibition of the para-foveolar region 
while the protected fovea regains at least 
for some seconds its normal dominance. By 
repetition this dominance should be en- 
forced until central fixation finally has 
been achieved. The course of treatment 
in 92 patients is described. The results 
were not favorable, with 20 percent fail- 
ures, especially among patients 15-years- 
old and older. The basic conception of the 
treatment is attractive and the funda- 
mental principles are certainly acceptable. 
The technique itself however is extremely 
dificult and improvement really could be 
expected only under especially favorable 
conditions. (4 tables) Alice R. Deutsch. 


Elenius, V. and Zewi, M. Flicker elec- 
troretinography in six cases of total color 
blindness. Acta ophth 36 :19-25, 1958. 


Six totally color-blind persons were 
examined. In four cases a scotopic type 
of flicker ERG was found and the maxi- 
mal FFF varied between 12 and 22 per 
sec, The flicker response was absent in 
one case when the illuminance was raised 
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to 40 lux, and in the other three cases to 
100 lux. In two cases scotopic and photop- 
ic flicker potentials could be recorded. 
The maximal FFF reached normal values 
only when the stimulus intensity was 
higher than in normal eyes. Apparently 
in these two “atypical” cases of total 
color blindness a part of the total number 
of cones was functionak (3 figures, 9 
references) John J. Stern. 


Francois, J. and Verriest, G. A particu- 
lar kind of essential hemeralopy. Bull. Soc. 
belge d’opht. 117 :630-641, 1957. 


The pathologic entity under discussion 
is characterised by a slow dark adapta- 
tion with elevation of both segments of 
the adaptation curve and late gradual 
normalization and by an electro-retino- 
gram with a normal b, wave with retarda- 
tion of the b, part. 

The patient, a 42-year-old woman, had 
been conscious of her handicap all her life. 
She had a hepatitis when she was 20 years 
old and even 22 years later the cholesterol- 
ester and gamma-globulin levels were not 
completely normal. The vitamin A and 
carotenoid levels were within normal 
limits. The eye findings were normal ex- 
cept for a mild disturbance in the percep- 
tion of green. The EEG was normal. The 
hemeralopy could not be ascribed to a 
nutritional deficiency nor to a tapeto- 
retinal degeneration. It also did not re- 
semble an essential hemeralopia, charac- 
terised by a monophasic adaptation curve. 
Adaptation changes similar to the ones 
described have been seen in Oguchi’s dis- 
ease but the patient did not show any 
color changes in the fundus. This con- 
genital anomaly does not resemble any 
known form of hemeralopia. (8 figures, 6 
references) Alice R. Deutsch. 


Griisser, O.-J. and Griitzner, A. The 
neurophysiologic basis for periodic after- 
image phases after brief light flashes. 


Arch. f. Ophth. 160 :65-93, 1958. 
Modern microelectrode methods make 


it possible to register action potentials of 
individual nerve and receptor cells of the 
visual cortex. By this means one can an- 
alyze changes of activity in peripheral and 
central optic systems of experimental ani- 
mals and compare them with subjective 
manifestations in man. The authors report 
studies in which they compare the re- 
action of individual retinal receptors, 
retinal nerve cells, and nerve cells of the 
primary optic cortex (area 17) of the cat 
after flashes, with subjective after-image 
phases after brief stimulation by light. 
They show that there is correspondence 
as regards time between subjective after- 
image manifestations and objective mani- 
festation of stimulation. The variations in 
the cortical pattern of excitation which 
follow the very elementary pattern of 
stimulus of the light flash are determined 
predominantly by the pattern of retinal 
excitation. (7 figures, 3 tables, 90 refer- 
ences) F. H. Haessler. 


Hoorens and Van de Velda. Concave 
lenses should be placed close to the ver- 
tex of the cornea. Bull. Soc. belge d’opht. 
117 :597-608, 1957. 

It is disappointing to the highly myopic 
patient to find his vision with his new 
glasses inferior to the vision he had dur- 
ing the examination with lenses in the trial 
frame. The reasons for this distress is 
explained. With the modern concave-con- 
vex meniscus furnished by the optician 
the vision seems to be more strained as 
compared with the comfort with the old- 
fashioned biconcave or planoconcave 
lenses. Whenever a concave lens is placed 
farther away from the eye a stronger lens 
must be given. The retinal image also 
becomes smaller. Alice R. Deutsch. 


Le Grand, Yves. The protection of the 
eyes against ultraviolet light. Ann. d’ocul. 
191: 193-208, March, 1958. 

The author divides the ultraviolet spec- 
trum into three ranges: A—400 to 315 
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mp, B—315 to 28 my, and C—280 to 180 
my. Of these three only the first is ordi- 
narily present in sunlight ; the remaining 
groups are found primarily in the dis- 
charge of mercury lamps. Ordinary sun- 
light is harmless to the human eye unless 
the intensity is multiplied by water, snow, 
or sand. In the latter case glasses which 
absorb most of the ultraviolet B are neces- 
sary. Artificial fluorescent light is harm- 
less. Sources of high intensity, ranges B 
and C, as found in industry should be 
guarded against. Naturally occurring ul- 
traviolet, range A, is largely absorbed 
by the lens and thus does not effect the 
retina. However in aphakic eyes this nor- 
mal absorbent of ultraviolet A is absent 
and some protection is advisable. (9 
tables, 30 references) David Choch. 


Linksz, Arthur. Optics and visual 


physiology. A.M.A. Arch. Ophth. 59 :901- 
969, June, 1958. 
This 60-page review is valuable not 


only because of its completeness, but also 
because of the apt comments of a learned 
author. (300 references) G.S. Tyner. 


Mahneke, Axel. Foveal discrimination 
measured with two successive light 
flashes. Acta ophth. 36:3-11, 1958. 

By systematically varying the duration 
of the dark interval between two succes- 
sive light flashes, the author determined 
the relation between the quantity of light 
of the two flashes and the duration of the 
dark interval which just permits dis- 
crimination and fusion, respectively. If the 
ratio between the flash durations is 1, the 
dark interval decreases in an approxi- 
mately rectilinear fashion, with the loga- 
rithm of increasing flash duration. If the 
ratio between the flash durations differs 
from 1, the dark interval also decreases 
with increasing quantity of light of the 
two flashes. The relationship mentioned 
does not hold when the flash 1 is of the 
duration 10 to 40 msec. and flash 2 is 1 to 
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3(4) msec. (3 figures, 1 tables, 20 refer- 
ences) John J. Stern. 


Mahneke, Axel. Fusion thresholds of 
the human eye as measured with two or 
several light flashes. Acta ophth. 36:12-18, 
1958. 


Determination of the dark intervals 
necessary for discrimination or fusion of 
two or more successive light flashes of 
constant luminance showed that for 17 
different numbers of flashes (2 to 99) and 
six different flash durations (1 to 50 
msec) the necessary dark interval may be 
shortened by 90 percent of the maximum 
reduction by increasing the number of 
successive light flashes from 2 to 11. At 
short flash durations (1 msec.) the dark 
interval reaches a constant value at 11-13 
flashes. At long flash durations (50 msec. ) 
this interval is not attained until the num- 
ber of flashes has reached 39-49. Ata given 
number of flashes the necessary dark in- 
terval may decrease when the flash dura- 
tion is increased. During a given total 
duration of the intermittent stimulus, at 
a given luminance of the flashes, the 
largest number of cycles occur when the 
light: dark ratio is near 1. (2 figures, 9 
references) John J. Stern. 


‘Mayweg, S. and Massie, H. H. Ambly- 
opia ex anopsia. Brit. J. Ophth. 42:257- 
269, May, 1958. 

For many years occlusion of the non- 
affected eye was the treatment of choice 
in amblyopia ex anopsia. Chavasse noted 
that some of these eyes did not respond 
to occlusion with improved vision be- 
cause of eccentric fixation. In 1940 these 
patients were treated by “pleoptic treat- 
ment” which is an attempt to improve 
vision by exercises of coordination of 
hand, eye and brain. This form of therapy 
is now used frequently and several instru- 
ments have been evolved for restoring 
foveal fixation. The visuscope is a modi- 
fied ophthalmoscope to diagnose eccentric 
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fixation and the euthyscope and coordina- 
tor are used to restore central fixation. 
With these instruments, 50 children 
aged four to 13 years were treated both 
as in-patients and out-patients. The num- 
ber of treatments varied from five to 53 
and results were generally quite satis- 
factory. In 38 cases the vision in the 
amblyopic eye was improved to 6/12 or 
better. It is urged that this after-image 
method of treatment be used more gen- 
erally. (1 figure, 2 tables, 13 references) 
Morris Kaplan. 


Schubert, G. The neurophysiology of 
simultaneous contrast. Arch. f. Ophth. 
160 :94-97, 1958. 

The author discusses the validity of 
current beliefs as to the interrelation be- 
tween concepts of details of the neuro- 
physiologic processes in the retina and of 


optic sensation. (13 references) 
F. H. Haessler. 


5 
DIAGNOSIS AND THERAPY 


Bettman, Jerome W. Radioactive iso- 
topes. A.M.A. Arch. Ophth. 59:821-830, 
June, 1958. 

This excellent article gives the author's 
technique and opinions on the use of radio- 
active isotopes in diagnosis, therapy, and 
experimental work in ophthalmology. The 
disadvantages are outlined and it is inter- 
esting that the author no longer uses it in 
attempting to diagnose retinoblastoma. 
He says that P™ tests have been very 
misleading and that pediatricians do not 
approve of giving small children P® when 
their bone marrow is developing. (5 fig- 
ures, 53 references) G. S. Tyner. 


Bingen, F. Postsurgical epithelial in- 
vasion into the anterior chamber. Bull. 
Soc. belge d’opht. 117 :614-619, 1957. 

The clinical appearance and develop- 
ment of epithelial invasion of the anterior 
chamber are discussed and a case history 
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is presented. The patient was seen two 
years after an uneventful extraction of cat- 
aract. Gonioscopic and slitlamp examina- 
tion showed an advanced stage of the 
disease. A vertical incision into the mem- 
brane on the iris improved the visual 
acuity for six months; at this time an ef- 
fort was made to excise the membrane 
from the iris. Nevertheless the retrocor- 
neal membrane continued to grow and the 
eye remained periodically inflamed. The 
ocular tension, however, was never ele- 
vated. In reviewing the types of treatment 
employed the author discusses irradiation 
with X-ray in high doses, a treatment 
which mostly was not beneficial, removal 
of the invading epithelium with specially 
constructed curettes as recommended by 
Bangerter, another surgical method which 
was published by Long and Tynert. The 
latter curetted the epithelium with a 
chalazion curette and cauterize the de- 
nuded surface with 70 percent alcohol. 
Only one case out of three was successful. 
(4 references) Alice R. Deutsch. 


Ferreira, Alberto Alfonso. Ocular anes- 
thesia. Arq. brasil. de oftal. 20:473-485, 
1957. 


Over 12,000 ophthalmic operations 
were performed in a seven-year period in 
a hospital in Campinas, Brazil. About 
2,300 patients had general anesthesia for 
the surgery; some form of local anes- 
thesia was given for the others. Among 
the factors which influence the choice of 
anesthetic are the age of the patient, the 
type of procedure to be done, the mental 
status of the patient, and the presence 
or absence of inflammation. There is a 
certain risk associated with general anes- 
thesia, and the value of the recovery 
room is stressed. Complications may oc- 
cur with both types and are briefly re- 
viewed in the article. The additional use 
of curare, ataractic drugs and ganglio- 
plegic agents singly or combined have 
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been of great value in both types of anes- 
thesia. (8 tables) James W. Brennan. 


Francois, J., Neetens, A. and Collette, 
J. M. Historadiography of the optic 
nerve. A preliminary report. Bull. mém. 
Soc. franc. d’opht. 70 :411-421, 1957. 

Microradiography provides radiologic 
pictures of a tissue section. Long-wave 
type of X rays are essential. In contra- 
distinction to the classical microscopy, 
historadiography depends on the differ- 
ence of wave absorption in the diverse 
constituents of an organ. Nervous tissue, 
for example, is permeable to even very 
soft X rays and therefore causes dark 
depositions. Connective tissue is much 
more opaque, more so if it contains many 
elastic fibers and the deposition is much 
clearer. Pigment granules are, strangely, 
very penetrable to X rays, whereas bone 
structures resemble the pictures achieved 
by the old technique. The apparatus itself 
and details of the techniques, the prep- 
arations as well as the interpretations of 
the pictures are discussed. The present 
study deals with a normal optic nerve 
with special emphasis on the interfascicu- 
lar structures, so important in abnormal 
situations and difficult to interpret with 
the methods at hand. Another advantage 
of historadiology is the potential investi- 
gation of thick slides and consequently a 
better spatial reconstruction. (10 figures) 

Alice R, Deutsch. 


Gallois, Jean. Methods to induce im- 
provement of visual acuity and myopia 
gravis. Bull. mém. Soc. franc. d’opht. 70: 
381-387, 1957. 


“La survision provoquee” is a more or 
less physiologic phenomenon of tempo- 
rary visual improvement by vasodilata- 
tion and diverse metabolic influences. It 
has been investigated and interpreted by 
the author predominantly in patients 
with cataract and vascular abnormalities 
of the retina. The present paper includes 
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a report on 113 high myopes who were 
treated with various kinds of vasodila- 
tors. The variations in refraction and in 
visual acuity are summarized. The effect 
of vasodilators on ocular circulation and 
the inter-relationship of pupillary di- 
ameter, stage of adaptation, and potential 
psychologic factors are also discussed. 
Alice R. Deutsch. 


Klein, M. A new keratoscope—with 
self-luminous Placido disc. Brit. J. Ophth. 
42 :380-381, June, 1958. 

A miniature Placido disc has been in- 
corporated into the plastic head of a small 
battery-in-handle instrument, thus creat- 
ing a practical, noncumbersome instru- 
ment for examination of the cornea. This 


keratoscope head is made to fit the Keeler 


“New Era” ophthalmoscope handle. (1 
photograph ) Lawrence L. Garner. 


Korchmaros, I. Control of the magnetic 
test by ophthalmoscopy in cases of intra- 
ocular foreign bodies. Szemeszet 2 :69-70, 
1958. 

The author describes 27 cases in which 
the magnetic test of intraocular foreign 
bodies was controlled by ophthalmos- 
copy. If the foreign body is magnetic it 
shows a slow movement during the mag- 
netic test. It is proposed to apply this 
harmless procedure whenever an intra- 
ocular foreign body is visible or sus- 
pected with the unaided eye or by oph- 
thalmoscopy. If the test is positive (the 
foreign body makes a move) then mag- 
netic operation is required; if the test is 
negative then the magnetic operation is 
of no use and the opening of the globe is 
avoidable. Gyula Lugossy. 


Lee, D. J. A delayed diagnosis of bung 
eye. M. J. Australia 1:743, May 31, 1958. 
Septoconopus stygius is a diurnally ac- 
tive blood-sucking fly with a peak abun- 
dance in November. It is distributed over 
a wide area of coastal New South Wales. 


It attacks man, animals, and birds. The 
bites are painless and if they occur in the 
region of the eye they are likely to cause 
acute edema of the lids. (2 references) 
Ronald Lowe. 


Maurice, D. M. A recording tonometer. 
Brit. J. Ophth. 42 :321-335, June, 1958. 


The details of a new instrument for 
tonography are described; its advantages 
are 1. that the patient can be up and 
about or change his position without dis- 
turbing the device clamped to his head, 
and 2. its greater accuracy. It is primarily 
a tool for research and far too compli- 
cated for consideration as a clinical in- 
strument. Eyes of normal subjects and 
cadavers have been tested and a future 
report dealing with glaucoma subjects is 
to follow. (14 figures, 2 references) 

Lawrence L, Garner. 


Mead, K. W. and Robertson, D. F. Ra- 
diation therapy in certain eye conditions. 
Tr. Coll. Radiol. Australasia 1 :83-87, 
1957. 


The authors discuss different sources 
of ionizing radiation and favor a stron- 
tium—90 place. The lesion is outlined by 
a ring applicator into which the plate is 
placed. The plate is bevelled to fit the eye. 
The following conditions have been 
treated: 1. epithelioma of the limbus, 2. 
recurrent pterygium, 3. vascularizing le- 
sions of the cornea, 4. Mooren’s ulcer, 
and 5. vernal conjunctivitis. 

For lesions on the cornea or sclera 
single-dose applications are advised be- 
cause these tissues do not recover quickly 
enough to benefit from fractionation. 
Pterygia should be excised rather than 
transplanted because much 6-ray dose is 
wasted in penetrating thickened tissue. 

Ronald Lowe. 


Mueller, H. K. The physical basis of 
ophthalmodynamometry. Arch. chil. de 
oftal. 39:87-91, July-Dec., 1957. 
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The author describes the fundamentals 
of ophthalmodynamometry, concluding 
that the measurements obtained with this 
method are of the pressures halfway be- 
tween the origin of the central retinal 
artery and the artery at the disc. Altera- 
tions in the measurements obtained will 
occur in cases of arteriolar constriction or 
of venous engorgement and a value plus 
or minus 7 mm. from the formula has 
pathologic significance. The author be- 
lieves that the pressure in the central 
retinal artery is about 0.475 times the 
humeral pressure. 

This diagnostic method is especially 
valuable when an evaluation of drugs act- 
ing on the cerebral vascular system is de- 
sired. (2 figures) Walter Mayer. 


Réthy, 1. A new type of trial frame for 
spectacles prescription. Szemeszet 2 :88- 
89, 1958. 

Réthy describes a simple plastic trial 
frame without bows and with a Maddox 
disc and an obturator to be turned alter- 
nately before each of the eyes. 

Gyula Lugossy. 


Rodger, F. C. Eye diseases in African 
children—with special reference to on- 
chocerciasis and malnutrition. Brit. J. 
Ophth. 42 :336-347, June, 1958. 


In an extensive survey of African chil- 
dren the common causes of blindness 
were found to appear in the following 
order of frequence: 1. trachoma, 2. mea- 
sles, 3. smallpox, 4. keratomalacia, and 5. 
phlyctenulosis. In heavily infested areas 
where the disease is endemic three per- 
cent of the children were found to have 
ocular onchocerciasis. Vitamin A defi- 
ciency produced a characteristic type of 
keratomalacia in children with a painless 
and symptom-free iris prolapse without 
evidence of an inflammatory reaction. 
Another interesting finding was a triad of 
signs which was much more indicative 
of a diagnosis than are Bitot’s spots. This 
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triad consisted of a gathering of whipped 
clear mucus in the outer canthus, con- 
junctival pigmentation adjacent to the 
limbus, and folds in the bulbar conjunc- 
tiva. (6 figures, 2 tables, 7 references) 
Lawrence L. Garner. 


Viallefont, H., Boudet, C., Billet, B. and 
Costeou, J. Arterial retinal pressure and 
intraocular tension during “Sakel’s treat- 
ment.” Bull. mém. Soc. frang. d’opht. 70: 
368-380, 1957. 

The effect of insulin shock on humeral 
and retinal arterial pressure and on ocu- 
lar tension has been investigated system- 
atically several years ago by Streiff and 
his associates. The present study con- 
cerns 52 schizophrenic males and fe- 
males, 25 to 35 years of age. There was 
a remarkable discordance in the findings 
of this group of co-workers ; Cossa found 
a constant elevation of the retinal arterial 
pressure while for Viallefont a depres- 
sion was the rule. Variations in the reac- 
tion of various patients towards insulin 
and variations in the time of reading in 
reference to a specific level of the coma 
were given as reasons for these discrep- 
ancies. The fluctuations of the ocular ten- 
sion were not essential; a mild tendency 
towards a lowering of the tension was 
seen during the coma. In spite of the high 
doses of insulin, up to 10,000 units in a 
three months’ period, only temporary en- 
gorgements of retinal vessels and tempo- 
rary blurring of the nerve heads were 
found on ophthalmoscopic examination. 
Nevertheless, the possible hazards con- 
nected with this therapy limit its use to 
individuals who are _ physiologically 
young with a healthy cardiovascular sys- 
tem. (2 figures, 2 curves) 

Alice R. Deutsch. 


Vérésmarthy, D. and Benko, K. Solar 
cautery. Szemeszet 95 :5-7, 1958. 


An apparatus called “solar cautery” by 
the authors is described. It is suitable for 


~ 
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intraocular interventions by the use of 
sunshine. The advantages of this appa- 
ratus over the direct use of sunshine are 
the shorter exposure time, and in the pos- 
sibility of performing the coagulation 
under direct visual control. Satisfactory 
results have been obtained with this ap- 
paratus in experiments on rabbits’ eyes. 
Gyula Lugossy. 


Wynne Parry, T. G. New design in 
anterior chamber lenses. Brit. J. Ophth. 
42 :376-379, June, 1958. 

A new type of anterior chamber lens is 
described which is designed to avoid 
some of the drawbacks of the Strampelli 
lens. The present lens is a plastic lenticu- 
lus held in a small tantalum frame of two 
arms. This new type of lens is designed 
to prevent pressure at the angle, to be 
easily inserted and removed if necessary 
and to avoid the necessity of multiple 
lenses in order to obtain a good fit. 

Lawrence L. Garner. 


7 
CONJUNCTIVA, CORNEA, SCLERA 


Alberth, B. Therapeutic keratoplasty. 
Szemeszet 95 :12-18, 1958. 

The literature of therapeutic kerato- 
plasty is reviewed. On the basis of eight 
cases, the author outlines the indications 
for surgical intervention, the probable re- 
sults, and the most useful methods of 
operation. The author favors the Harms 
uninterrupted corneal suture. 

Gyula Lugossy. 


Alimuddin, M. Incidence and treatment 
- of trachoma in Pakistan. Brit. J. Ophth. 
42 :360-366, June, 1958. 

In an attempt to estimate the trachoma 
incidence by reviewing the out-patient 
records of the ophthalmological clinics 
over a five-year period the author 
gathered the following data: 1. 53 per- 
cent of the population was found to have 
trachoma in some stage, 2. the common- 
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est age of onset was two to five years, 3. 
trachoma accounts for 0.08 percent of the 
100,000 estimated blind, 4. females were 
involved twice as frequently as males and 
suffered more severely from this disease, 
5. the condition usually increased during 
the hot seasons, and 6, trachoma compli- 
cations were found in 24 percent of the 
patients examined. (2 figures, 3 tables, 
10 references) Lawrence L. Garner. 


Ayala Haedo, A., Boggino, J. and Mer- 
cado, M. A case of conjunctival para- 
coccidiodosis. Arq. brasil. de oftal. 20: 
450-457, 1957. 


A man, 53 years of age, had a swelling 
of the upper lid for five months and an 
ulcerated lesion of the conjunctiva near 
the ciliary border giving the clinical ap- 
pearance of blastomycosis. A_ biopsy 
specimen led to a diagnosis of para- 
coccidiodosis. Systemic administration of 
sulfadiazine was apparently unsuccessful 
and the patient soon died. (8 photomicro- 
graphs) James W. Brennan. 


Bietti, G. B. and Lanzieri, M. The use 
of a sulfamide derivate with delayed 
elimination for the treatment of tra- 
choma. Rev. intern. du trachome 34:270- 
287, 1957. 

A new sulfonamide, sulfamethoxypyri- 
dazine (Kynex, Lederle), with the ad- 
vantage of delayed elimination, was tried 
by the authors in 57 patients, mostly chil- 
dren of school age, with second stage tra- 
choma. No side effects were noted and 70 
percent of cures obtained. Eight to 
twelve ctgs. per kg. of body weight was 
administered during three months. (2 
figures, 2 tables) Jose A. Ferreira. 


De Rezende, Cyro. The use of corneal 
acrylic prostheses. Arq. brasil. de oftal. 
20 :425-449, 1957. 

Observations on the success of the 
Ridley and Strapelli acrylic lenses and 
the experiences gained during the war 
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have led to the experimental use of 
acrylic corneal implants. The author has 
followed the technique of Legrand in a 
series of animal experiments and pro- 
poses several of his own modifications. 
He presents case histories of four pa- 
tients operated on by this technique, but 
feels the follow-up period to be too short 
to draw any conclusions. He makes a 
4 mm. trephine incision with a lamellar 
keratectomy of about one-third of the 
corneal thickness. This is followed by the 
preparation of a sulcus in the corneal 
parenchyma around the orifice of the 
trepanation, and should be large enough 
to receive the prosthesis. A_ vertical 
corneal incision, preferably on the tempo- 
ral side, is made with a cataract knife, 
and a spatula is passed, forming a tunnel 
with the previously made sulcus. The 
trephine is reapplied and the site is con- 
verted to a perforating keratectomy. The 
acrylic prosthesis is now passed through 
the corneal incision and positioned in the 
sulcus. (22 figures, 15 references) 
James W. Brennan. 


d’Haussy, R. and Rit, J.-M. Trachoma 
in French West Africa. Rev. intern. du 
trachome 34 :297-310, 1957. 


The authors remark on certain points of 
interest in a thorough survey in relation 
to trachoma in French West Africa. More 
than three million people were examined. 
Contamination was found in 4.33 percent, 
with an unequal geographic distribution. 
It seems to have a spontaneous cicatriza- 
tion and the measures to fight trachoma 
should favor it. (1 figure, 1 table, 13 ref- 
erences ) Jose A. Ferreira. 


Litricin, O. and Radovanovic, M. Dif- 
ferential diagnosis between trachoma and 
folliculosis. Rev. intern. du trachoma 34: 
349-354, 1957. 

Cortisone cannot be used for the differ- 
ential diagnosis of early trachoma from 
folliculosis because it worsens many 
cases of folliculosis. The pathologic pic- 
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ture does not differentiate doubtful cases 
of trachoma from folliculosis. Aureomy- 
cin does not cure folliculosis so it should 
not be used in borderline cases until the 
diagnosis of trachoma has been made 
certain. (2 tables, 9 references) 

Jose A. Ferreira. 


Malnou. Importance of trachoma as a 
cause of blindness in South Tunisia. Rev. 
intern. du trachome 34 :322-335, 1957. 

Trachoma accounts for 45 percent of 
the blindness in South Tunisia including 
that which was the result, directly or in- 
directly, of infections of the lacrymal sys- 
tem, trichiasis, corneal anesthesia, and so 
on. Although the relation has not been 
clearly established, glaucoma is by far 
more common (35 percent) in tracho- 
matous patients. Accidental and surgical 
trauma to the eye is considerably compli- 
cated by the presence of trachoma. 

Jose A. Ferreira. 


Merz, E. H. and Walsh, J. J. Tubercu- 
losis of the external eye. Illinois M. J. 
113 :238-239, May, 1958. 


The authors present a case of ulcera- 
tive tuberculosis of the conjunctiva sec- 
ondary to active pulmonary tuberculosis. 
The ulceration responded to local and 
systemic antitubercle drugs, just before 
the patient died. (1 figure, 14 references) 

Irwin E. Gaynon. 


Pajor, J. Posterior scleritis. Szemeszet 
2 :74-75, 1958. 

The case of a 12-year-old girl is de- 
scribed. The symptoms were: pain, pro- 
trusion, detachment of the retina, and 
impairment of vision; the diagnosis, 
posterior scleritis. Full recovery followed 
the oral administration of salicylates. 

Gyula Lugossy. 


Poleff, L. Insufficiency of the methods 
against trachoma. Outlook for the future. 
Rev. intern. du trachome 34:355-363, 
1957. 
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The author finds that the present sulfa- 
mide and antibiotic therapy against tra- 
choma in large groups of population is 
insufficient. Although international or- 
ganization and coordination of research 
are on the way, studies on immuno- 
therapy for the purpose of finding a spe- 
cific vaccine should be favored. (27 refer- 
ences) Jose A. Ferreira. 


Rohrschneider, W. Trachoma in Ger- 
many. Rev. intern. du trachome 34 :288- 
296, 1957. 


After the migration of 400,000 people 
of German blood from trachomatous 
countries of oriental Europe, no infection 
of the autochthonous Germans. appeared. 
About 12,000 trachomatous individuals 
have been included in the German com- 
munity and there has been no subsequent 
complication, a fact which emphasizes 
the high general and individual hygiene 
in Germany. (1 figure, 1 table, 16 refer- 


ences) Jose A. Ferreira. 
8 
UVEA, SYMPATHETIC DISEASE, 
AQUEOUS 


V. Sztanojevits, A. Successful early in- 
tervention on a postoperative implanta- 
tion iris cyst. Szemeszet 95 :19-21, 1958. 


This is the description of an implanta- 
tion cyst of the iris, diagnosed the six- 
teenth day after the operation and easily 
removed three days later. The histologic 
picture is described. Gyula Lugossy. 


Voérésmarthy, D. and Pénzes, T. 
Sphincterotomy by means of “solar 
cautery.” Szemeszet 2:71-73, 1958. 


The first application of direct solar co- 
agulation (Kettesy) to the human iris is 
described. The successful procedure was 
carried out on a patient with aphakia. 
The visual acuity improved from 0.02 to 
0.2. Full details are given. 

Gyula Lugossy. 


9 
GLAUCOMA AND OCULAR TENSION 


Algan, B. Study on the heredity of con- 
genital glaucoma. Bull. mém. Soc. frane. 
d’opht. 70 :436-445, 1957. 

Hereditary factors have been recog- 
nized in the etiology of congenital glau- 
coma by most authors, in spite of the 
fact that the genetic nature of this seri- 
ous disease has been quite controversial 
only a few years ago. The mode of trans- 
mission, however, has not. been estab- 
lished. 

The history of a couple, both partners 
blind from congenital glaucoma, is dis- 
cussed. Their children, one boy and one 
girl, also had congenital glaucoma. These 
unusual cases and the pedigree of the two 
families prove to be a significant contri- 
bution toward a better understanding of 
the problem of heredity but do not clarify 
completely the question of the mode of 
transmission (5 figures, 41 references) 

Alice R. Deutsch. 


Arentsen, J., Bitran, D. and Barrientos, 
E. Tension curves in chronic simple glau- 
coma. Arch. chil. de oftal. 39:135-144, 
July-Dec., 1957. 

The authors discuss the importance of 
routine tonometric examinations in all 
patients above 40 years of age; in their 
practice all patients with a tension be- 
tween 23 and 30 mm. are referred to the 
glaucoma service. There it is sometimes 
necessary to take tension curves as the 
only method of diagnosis of glaucoma. 
Among 55 patients in whom curves were 
taken, they were found to be positive in 
52. The hour of greatest tension was at 
8 p.M. in the majority of the cases. (8 
graphs, 7 tables) Walter Mayer. 


De Carvalho, Celso A. Gonioscopy and 
tonography in the surgical treatment of 
primary glaucoma. Rev. brasil. oftal. 17: 
113-122, March, 1958. 


The author reviews the anatomic find- 
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ings in gonioscopy and summarizes 
briefly the findings in acute and chronic 
glaucoma. He outlines the knowledge 
basic to tonography, as applied to acute 
and chronic glaucoma and reviews the 
different surgical techniques available in 
primary glaucoma which may be chosen 
after consideration of the gonioscopic and 
tonographic findings. (21 references) 
Walter Mayer. 


Ferraris de Gaspare, P. F. Antiglau- 
comatous operations in eyes with healed 
trachoma. Rev. intern. du trachome 34: 
320-321, 1957. 

The author reports 29 Elliot, 12 La- 
grange, 8 Foroni operations, 14 iridenclei- 
ses, 9 cyclodialyses and 12 iridectomies 
done on trachomatous patients ill from 
two to six years. Poor results followed 
operation by the Elliot, Foroni or La- 
grange methods, better results were 
noted after iridencleisis. 

Jose A. Ferreira. 


Ferreira, Luiz E. Technical details of 
iridencleisis. Rev. brasil oftal. 17 :137-142, 
March, 1958. 

The author describes his technique for 
iridencleisis which differs from that gen- 
erally used in that the author outlines the 
anterior chamber limits by Minsky’s ma- 
neuver. Having the assistant direct a 
light on the limbus inferiorly, he can see 
clearly outlined the demarcation of the 
chamber superiorly, where he enters by 
an ab externo incission with an Elschnig 
knife. (6 figures) Walter Mayer. 


Fonseca Caldeira, Jorge Alberto. Pro- 
vocative tests in glaucoma. Rev. brasil. 
oftal. 17:103-110, March, 1958. 


The author describes several tests: 
jugular compression test, lability test, 
cafeine, homatropine, priscol, vascular, 
postural and bulbar pressure tests. An 
evaluation is made of their significance. 
(4 references) Author’s summary. 
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Gruterich, E. and Cunha, S. L. Mode 
of action of the drugs used in the treat- 
ment of primary glaucoma. Rev. brasil. 
oftal. 17 :123-134, March, 1958. 

The author reviews briefly the pharma- 
cologic actions of the different types of 
drugs—sympathomimetics, sympatholit- 
ics, and parasympathomimetics—used in 
the treatment of glaucoma. He deals ex- 
tensively with the mode of action of 
Diamox and concludes the article by 
mentioning the drugs which act on the 
corticodiencephalic centers. (51 refer- 
ences) Walter Mayer. 


Kornzweig, A. L., Sugar, H. S., Ballen- 
tine, E. J., Barrenechia, S., De Toledo, R. 
and Belfort-Mattos, R., Boado, L. A., and . 
Anton, M. Symposium: Glaucoma. Trans. 
Fifth PanAm. Cong. Ophth. Santiago. 1: 


147-241, 1956. 

Kornzweig, A. L. Pathology of the 

Microscopic sections of 11 eyes from 
patients aged 65 to 90 years of age and 
affected with primary glaucoma treated 
only by medical means, revealed altera- 
tions of the lumen of Schlemm’s canal 
varying from simple narrowing to total 
occlusion, thickening and sclerosis of the 
trabeculae, pigment migration into the 
intertrabecular spaces, and endothelial 
proliferation. The question arises whether 
these changes are the cause or the result 
of increased intraocular pressure. (17 
photomicrographs, 20 references) 

Sugar, H. S. Gonicscopy. pp. 
162. 

The value of gonioscopy in glaucoma 
is emphasized through its applications for 
1. differential diagnosis of certain types 
of glaucoma, 2. preoperative selection of 
surgical approach in cases requiring 
either iridectomy or filtering operation, 
3. determination of the patency of the 
cleft in cyclodialisis, and 4. accurate de- 
termination of the causes of failure in 
trephine operations in which the opening 


- angle. pp. 147-158. 


159- 
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may be blocked by the iris, lens, ciliary 
processes or conjunctival scarring. An- 
other valuable indication is the detection 
of goniosynechias which are present in 
acute or subacute inflammatory condi- 
tions of the angle. 


Ballentine, E. J. Tonography. pp. 163- 
171. 

The author offers a concise presenta- 
tion of the physiologic and mathematical 
aspects involved in the determination of 
the “facility of outflow”, represented by 
“C”, as originally presented by W. Mor- 
ton Grant. -Practical application for this 
method requiring relatively simple in- 
strumentation is seen in the management 
of glaucoma with miotics, where a low 
“C” value associated with normal 1.O.P. 
indicates repeated study of the visual fields 
and increase in the strength or the fre- 
quency of the miotic agents. Finally, the 
value of tonography in diversified aspects 
of the glaucoma problem is outlined. 
(1 figure, 14 references) 

Barrenechea, Santiago. Provocative 
tests. pp. 173-199. 


The author insists on the undoubted 
importance of provocative tests in the 
early diagnosis of chronic simple glau- 
coma, in spite of their frequent unrelia- 
bility and the apparently paradoxic reac- 
tions observed in some cases. He uses 
them with an “analytical” point of view, 
that is to say, trying to find out by a 
definite test, which ocular structure or 
structures are inadequate, obtaining in 
such manner functional information and 
not merely “statistical” conclusions fur- 
nished by an undiscriminating use of 
tests. He goes over the data referring to 
normal and pathologic ocular tension 
and to their spontaneous phasic varia- 
tions, and considers their detailed know!l- 
edge utterly necessary for a better inter- 
pretation of provocative tests. He 
describes the most frequently used tests 
and results obtained by W. Leydhecker, 


W. Rohrschneider, and others. (2 tables, 
104 references) 

De Toledo, Renato and Belfort-Mattos, 
Rubens, Visual fields. pp. 201-207. 

The determination of the visual field 
is still the safest way of making an early 
diagnosis and of assessing the evolution 
in glaucoma patients. In these last few 
years studies of flicker fusion perimetry 
have revealed its importance in glaucoma. 
Even though it is an old method—it had 
been investigated by Markow as early as 
1901—it has been systematised only re- 
cently by Phillips, Weekers, Roussel and 
Miles, who claim its propedeutic useful- 
ness in several affections besides glau- 
coma. 

Flicker perimetry defects appear early 
in glaucoma and are generally more evi- 
dent than the defects revealed by stand- 
ard campimetry. Critical flicker frequen- 
cy in glaucoma is generally lower in 
the more involved sector of the visual 
field. 

Boado, Luis Alberto. Medical treat- 


ment. pp. 209-235. 
A pharmacodynamic analysis of the 


currently used drugs is presented. Dia- 
mox, by reducing the amount of aqueous 
secreted by the ciliary body is valuable 
in primary glaucoma. In secondary glau- 
coma Diamox is inhibited after several 
weeks of treatment, probably because of 
a sub-clinical acidosis and the eye be- 
comes temporarily refractory to this 
therapy. The use of Diamox in secondary 
glaucomas is enhanced by the use of 
miotics and also by sterouls when these 
are indicated. Few new developments of 
therapy with the miotic drugs have been 
reported; the best combination seems to 
be Diamox with one colinergic agent 
(pilocarpine) and with one cholinester- 
asic agent (physostigmine). 

ACTH has been proven ineffective, 
while progesterone acts by blocking the 
hypertensive action of foliculine. This is 
a promising field for the study of glau- 
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comatous ethiology and therapy in women 
during the menopause or in cases of 
ovarian dysfunction associated with glau- 
coma. (2 tables, 32 references) 

Anton, Manuel. Surgical treatment. 
pp. 237-241. 

In chronic simple glaucoma, surgery is 
advisable when there is progressive re- 
sistance of the disease to medicinal ther- 
apy, when this therapy cannot be adminis- 
tered at home, and when the patient can- 
not present himself for regular ophthalmic 
control. When surgical intervention has 
been decided upon, the following factors 
should be determined: 1. volume of aque- 
ous humor production (through the fluor- 
ometric method of Goldmann-Weekers), 
2. resistance of aqueous humor excretion 
by tonography (Grant) and the bulbar 
pressure test (Blaxter), 3. gonioscopic ex- 
amination which may indicate the best 
place to make surgical drainage when an- 
terior synechias are present, 4. determina- 
tion of the basic tension curve, and 5. the 
rigidity of the sclera should be studied. 

In surgery of chronic simple glaucoma, 
both in narrow and open angles, prefer- 
ence is given to fistulising operations. 
When treating Negroes the author pre- 
fers iridencleisis when the iris is not atro- 
phic and specially when the basic ten- 
sional curve is not very high. He prefers 
Elliot trephining in all other cases for its 
highly hypotonising action when the op- 
tic nerve has been excavated by glau- 
coma, because a tension which should 
be considered normal in an eye with glau- 
comatous cupping, might be lower than 
the tension the same eye presented be- 
fore being affected with glaucoma. Com- 
parative statistical data are given of both 
fistulating operations. (1 table) 

Gustavo Scioville-Samper. 


Maumenee, A. E., Manzitti, E., and 
Bertotto, E. V. Symposium: Infantile 
Glaucoma. Trans. Fifth Pan Am. Cong. 
Ophth. Santiago 1 :247-267, 1956. 
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Maumenee, A. Edward. Gonioscopy. 
pp. 247-252. 

The gonioscopic findings in normal in- 
fant eyes and in eyes with congenital 
glaucoma differ from those in adult eyes. 
In normal infant eyes the trabeculae are 
more translucent, iris processes are more 
prominent, and the iris inserts into the 
ciliary body nearer the scleral spur. In 
eyes with congenital glaucoma there is an 
insertion of the root of the iris into the 
trabeculae, Schlemm’s canal is almost in- 
variably present and in eyes with a rela- 
tively low tension can be demonstrated 
by jugular pressure, and an actual “mem- 
brane” is not present over the angle. 

The histologic findings in normal in- 
fant eyes and in eyes with congenital 
glaucoma are described. The most con- 
sistent pathologic finding is an abnormal 
insertion of the iris into the trabeculae. 
The influence of this in the pathogenesis. 
of congenital glaucoma is discussed. (6 
references) 

Manzitti, Eduardo. Signs. pp. 253-259. 

Congenital glaucoma and hydrophthal- 
mia or buphthalmia, have a pathologic 
substratum: a developmental anomaly at 
the chamber angle. Such disgenesis of 
the angle can be recognized in gonios- 
copy by the persistence of embryonic 
mesodermic tissue, and the absence of 
Schlemm’s canal. The other principal 
manifestation is a full or partial gigantism 
of the eye, that is manifest in increased 
diameters of cornea and globe and deep- 
ening of the chamber. There are clinical 
forms without ocular hypertension which 
in several cases have been wrongly diag- 
nosed as megalocornea. 

Bertotto, Enrique V. Treatment. pp. 
261-267. 

The author points out the inherent dif- 
ficulties of this subject such as scarcity 
of cases and a proper follow-up over the 
years. Medical treatment is of no avail. 
Gonioscopic examination and tonometry 
should be done in the immediate pre- 
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operative stage both as an indication for 
the surgical approach and as a basis line 
for functional evaluation. Early surgical 
treatment is indicated in all cases to 
avoid closure of Schlemm’s canal, in- 
jury to the optic nerve and distension of 
the globe. The prognosis is best when 
surgery is performed early after onset of 
symptoms. The different surgical tech- 
niques in use today—Elliot’s trephine, 
iridencleisis, goniotomy, cyclodialysis and 
cyclodiathermy are discussed. An analysis 
of Barkan’s operation, including its ad- 
vantages, indications, technique and dif- 
ficulties is followed by a summary of 
his 17 years’ experience with it. 
Gustavo Scioville-Samper. 


10 
CRYSTALLINE LENS 


Carli, J. and Autric, C. Preoperative 
subconjunctival injection of penicillin and 
postoperative systemic antibiotic therapy 
after extraction of senile cataract. Ann. 
d’ocul. 191 :297-299, April, 1958. 

The authors, who work in Tunisia, 
state that about 40 percent of their pa- 
tients with senile cataract show evidence 
of trachoma. In this group postoperative 
infections appear to be more frequent. 
They therefore instituted the preoperative 
subconjunctival injection of 30,000 units 
of penicillin and the postoperative sys- 
temic administration of 500,000 units of 
penicillin and one gram of dehydrostrep- 
tomycin for five days. Since the introduc- 
tion of this procedure they have per- 
formed 150 cataract extractions without a 
postoperative infection. David Shoch. 


Costa Fernandes, Ruy. Recent develop- 
ments in the surgery of cataract. Arq. 
brasil. de oftal. 20 :458-472, 1957. 

The author reviews the current litera- 
ture on the surgical treatment of cataract 
and presents an extensive bibliography. 
The preoperative preparation, anesthesia, 


the technique of extraction, and the com- 
plications are all discussed. The acrylic 
lens of Ridley and the Strampelli lens are 
compared. Although the latter seems irri- 
tating to the iris and a possible source of 
trauma to the chamber angle, the inci- 
dence of complications and visual results 
compare favorably with those of the Rid- 
ley implant. (55 references) 
James W. Brennan. 


Sédan, Jean. Cataract extraction by the 
Smith method in a case of megalocornea. 
Ann. d’ocul. 191 :286-292, April, 1958. 


The author describes a cataract ex- 
traction performed on a patient with 
megalocornea. A Smith extraction was 
planned but at the moment of application 
of the hook in the six-o’clock position, 
the superior pole of the lens presented 
itself in the wound. Delivery was un- 
eventful and without loss of vitreous. The 
final visual result was 20/30. As a result 
of this observation the author feels that 
perhaps this is a superior method of cata- 
ract extraction in cases of megalocornea. 
(57 references) David Shoch. 


RETINA AND VITREOUS 


Dejean, C. Circulation disturbances in 
the fetal retina and vitreous preceding 
fibroplastic changes. Bull. mém. Soc. 
franc. d’opht. 70 :357-367, 1957. 


After a short review of the concepts 
related to the progression and regression 
of the fetal intraocular vascular system, 
the author discusses his own ideas on 
retrolental fibroplasia. He agrees with 
other workers that the fibroplasia of pre- 
maturity is an essentially vascular affec- 
tion and that the first manifestations 
occur in the equatorial region. It is 
known that in this area, previously oc- 
cupied by the primary vitreous, vascular 
remnants containing blood through the 
seventh and eighth fetal months provide 
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a communication with the anterior vascu- 
lar network supplying the iris and 
choroid. Excess of oxygen seems to be 
especially damaging to this group of ves- 
sels. They are still permeable at this 
period but in a stage of regression and 
therefore inclined to excessive hyper- 
trophy in response to any stimulation. At 
this specific period the retinal vascular 
tree is still very delicate, the ora serrata 
and surroundings practically devoid of 
vessels and it would be difficult to explain 
how those vessels could be the origin of 
the basic angiomatosis. This angiomatosis 
should be ascribed primarily to the rests 
of the vascular fetal sheath and only in 
the third stage when the retina is already 
partly detached to the retinal vascular 
system. This theory is apparently sup- 
ported by the pathologic findings in an 
eye with many congenital deformities as 
well as hyperplastic primary vitreous. 
The characteristic structure of the pri- 
mary vitreous fibers becomes interspersed 
with a dense mass of fibrous tissue, new- 
formed vessels, proliferated epithelium, 
and cartilage. As the vitreous itself could 
not have produced this connective tissue 
it had to be a derivative of the vessel wall. 
The origin and pathogenesis of retrolen- 
tal fibroplasia is then interpreted in ac- 
cordance with these findings. (10 figures) 
Alice R. Deutsch. 


Francois, J. and de Rouck, A. Use of 
electro-retino-encephalography in the dif- 
ferential diagnosis of tapeto-retinal de- 
generations. Ann. d’ocul. 191 :258-285, 
April, 1958. 

In order to record the electrical re- 
sponse of the eye to light stimulation the 
authors employ three types of illumina- 
tion. First a standard white light, second 
a neon lamp which has primarily an 
orange color and third a xenon lamp 
which gives off a blue light. At the same 


ABSTRACTS 


time they make an encephalographic trac- 
ing. Using these techniques they have in- 
vestigated a group of degenerations of 
both the peripheral and central retina. 
In the first group are included retinitis 
pigmentosa, retinitis punctata albescens, 
gyrate atrophy of Fuchs, and choroider- 
emia. The central group consists of macu- 
lar degeneration of Stargardt, central pig- 


mentary degeneration, amaurotic idiocy, 


Sorsby’s inflammatory dystrophy, angi- 
oid streaks, and senile macular degenera- 
tions. 

In the peripheral degenerations the 
retinal response to light is absent or 
markedly reduced, conduction is slowed 
and the electro-encephalogram shows dif- 
fuse changes. The central degenerations 
show similar changes to a much lesser 
degree. However, in senile macular de- 
generation there is no electro-encephalo- 
graphic disturbance. All other degenera- 
tions apparently have a hereditary defect 
in the development of the prosencephalon. 
(17 figures, 58 references) 

David Shoch. 


Lijé Pavia, Justo, Stereoretinotopog- 
raphy. Rev. oto-neuro-oftal. 33:7-8, Jan.- 
March, 1958. 

The author comments on a paper pub- 
lished by Sedan and his collaborators on 
the superiority of binocular vision as 
compared with monocular vision, a su- 
periority which has not been completely 
explained. Several years ago he noted 
this superiority of binocular vision when 
labeling some retinograms.for publication. 
Lines and letters placed on the retino- 
gram would have taken away some of the 
clarity so that the author devised the 
method of presenting two identical retino- 
grams, labeled one of them and viewed 
them binocularly. The two pictures be- 
came superimposed and the labeling was 
clear. Walter Mayer. 


NEWS ITEMS 


Epitep By Donatp J. Lyte, M.D. 
411 Oak Street, Cincinnati 19, Ohio 


News items should reach the editor by the 10th of the month. For adequate publicity, notice of 
postgraduate courses and meetings should be received three months in advance. 


DEATHS 


Dr. Edward Philip Drescher, Berkeley, Cali- 
fornia, died July 12, 1958, aged 43 years. 

Dr. Samuel Engel, San Francisco, California, 
died June 28, 1958, aged 59 years. 

Dr. Jaroslav H. Hulka, Long Island City, New 
York, died June 18, 1958, aged 64 years. 


ANNOUNCEMENTS 
CALL FOR PAPERS 

The 1959 meeting of the Section on Ophthal- 
mology, American Medical Association, will be 
held in Atlantic City, June 8 to 12, 1959. 

Anyone wishing to present a paper before the 
Section is urged to communicate with Dr. Harold 
G. Scheie as soon as possible. A title and abstract 
of 50 to 150 words must be in his hands by Janu- 
ary 1, 1959. Anyone wishing to present a scientific 
exhibit should contact Dr. Frank W. Newell as 
soon as possible. 

A $250.00 prize is offered for the best paper and 
another $250.00 prize for the best scientific exhibit 
prepared for the Section on Ophthalmology at each 
Scientific Session. 

Frank W. Newell, M.D., Representative to Sci- 
entific Exhibit, 950 East 59th Street, Chicago 37, 
Illinois. 

Harold G. Scheie, M.D., Secretary, Section on 
Ophthalmology, 313 South 17th Street, Philadelphia 
3, Pennsylvania. 


POSTGRADUATE COURSE 


The Department of Ophthalmology of the State 
University of New York Upstate Medical Center 
at Syracuse will present its ninth annual postgradu- 
ate course in ophthalmology at the Hotel Syracuse, 
Friday and Saturday, December 5 and 6, 1958. The 
following lecturers will participate: Dr. John H. 
Dunnington, Dr. A. Edward Maumenee, and Dr. 
George K. Smelser. 

The tuition fee is $25.00, payable to the State Uni- 
versity of New York Upstate’ Medical Center at 
Syracuse, 766 Irving Avenue, Syracuse 10, New 
York. This fee covers tuition, daily luncheons, and 
dinner on Friday night. The course will be limited 
to 60 members. These will be accepted in the order 
in which applications, accompanied by checks, are 
received. Inquiries regarding the course may be ad- 
dressed to James L. McGraw, M.D., at the same 
address. 
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COURSES FOR OPHTHALMOLOGISTS 


New York University-Bellevue Medical Center 
Post-Graduate Medical School announces the fol- 
lowing courses for ophthalmologists: 

Ophthalmic plastic surgery (for specialists). A 
part-time course of five days’ duration, 2:00 to 
5:00 p.m., November 17th through 21st. Covers the 
essentials of ophthalmic plastic surgery for the 
practicing ophthalmologist. Special emphasis is laid 
on the more common fundamental procedures pecu- 
liar to lid surgery. Instruction is by lecture and 
demonstration. The steps in the various techniques 
are systematically outlined and the choice of the 
suitable technique for various clini al conditions is 
considered. Given under the direction of Dr. Sidney 
A. Fox. 

Surgery of the cornea. A full-time course of 
five days’ duration, December Ist through 5th. De- 
signed to offer thorough coverage of current con- 
cepts and practices in the field of corneal surgery. 
Afternoons from 2:00 to 5:00 p.m. are devoted to 
didactic lectures, illustrated by lantern. slides and 
motion pictures. During the mornings, as patient 
material is available, opportunity is offered to ob- 
serve surgical procedures in the operating room. 
On the last morning of the course, students per- 
form surgical procedures on animal eyes. Given 
under the direction of Dr. Ramon Castroviejo. 

Neuro-ophthalmology. A part-time course of five 
days’ duration, 9:00 a.m. to 12:00 m., January 19 
through 23, 1959. Consists of a review of the 
anatomy of the nerve fibers, instrumental and non- 
instrumental perimetry, classification and signifi- 
cance of field defects, types of oculomotor and 
optic atrophy, chiasmal syndromes, and pupillary 
reactions. Discussion of the types of abducens palsy, 


diverse forms of gaze palsy (supranuclear palsy) . 


nystagmus, and convergence disturbances. A short 
review of cerebro-ocular diseases and functional 
disturbances of the eye is given. This course is 
under the direction of Dr. Alfred Kestenbaum. 

For further information, write: 

Office of the Associate Dean 

New York University Post-Graduate Medical 
School 

550 First Avenue 

New York 16, New York 


New ORLEANS ACADEMY 
The annual midwinter convention of the New 


— — — 
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Orleans Academy of Ophthalmology, to be held 
in New Orleans, February 23 through 27, 1959, 
will feature a symposium on “Diseases and surgery 
of the retina.” On the panel will be Dr. Arthur J. 
Bedell, Dr. Harold F. Falls, Dr. Bertha A. Klien, 
Dr. Dohrmann K. Pischell, Dr. C. Wilbur Rucker, 
Dr. Charles L. Schepens, Dr. Donald M. Shafer, 
and Dr. Lorenz E. Zimmerman. Hotel reservations 
should be made early by writing to the Executive 
Secretary, P.O. Box 469, New Orleans 1, Louisi- 
ana. 


MISCELLANEOUS 
Arro-ASIAN CONGRESS 


Trachoma was one of the main subjects of 
study at the first Afro-Asian congress of ophthal- 
mology, held in Cairo in March. The question of 
trachoma Stage IV was discussed and it was 
unanimously decided that this stage of trachoma 
should be omitted from all classifications of 
trachoma. Some of the reasons for this decision 
are: 

1. It is universally agreed that when trachoma 
heals completely, the condition is called trachoma 4. 
So trachoma 4 is a condition in which the patient 
is completely cured, is noninfectious, and has no 
trachoma, and it is ridiculous to consider such a 
condition as one of the stages of the disease. 

2. Trachoma 4 is a great source of inexactitude 
and confusion as far as statistics, local or interna- 
tional, are concerned. 

3. If a cicatrized lid should be given a name let 
it be called a “cicatrized lid.” 

For all these reasons, the first Afro-Asian con- 
gress of ophthalmology, comprising members from 
Ceylon, China, India, Indonesia, Iraq, Japan, Jor- 
dan, Lebanon, Philippine, Saudi Arabia, Soudan, 
Thailand, Tunis, Turkey, U.S.S.R. and The United 
Arab Republic (Egypt and Syria) resolved that 
trachoma Stage 4 should be omitted from all 
classifications of trachoma and that all concerned 
international organizations be so informed. (Sabri 
Kamel, M.D., general secretary, Cairo.) 


NEWS ITEMS 


Socreties 

NASSAU MEETING 

The Nassau (county, New York) Ophthalmologi- 
cal Society met at Bay Shore, Long Island, on 
September 22nd. Instead of the regular scientific 
session, there was a discussion of local problems 
affecting ophthalmologists. The next meeting of the 
society will be on November 24th. Officers for the 
current year are: President, Dr. Harry McGrath; 
vice-president, Dr. Arthur E. Merz; secretary- 
treasurer, Dr. Jesse J. Michaelson; assistant secre- 
tary-treasurer, Dr. John R. Roche. Dr. Conrad 
Berens and Dr. Eugene T. Buckley are members of 
the council. 


CENTRAL ILLINOIS SOCTETY 

The 3ist convention of the Central Illinois So- 
ciety of Ophthalmology and Otolaryngology was 
held September 19th, 20th, and 2lst at the Abra- 
ham Lincoln Hotel, Springfield. Guest speakers 
were Dr. Louis Joel Feit, New York, and Dr. 
I. D. Okamura, Boston. Dr. Louis R. Kent, Cham- 
paign, and Dr. Grover C. Otrich, Belleville, mem- 
bers of the society, also presented papers. 


COLLEGE OF SURGEONS 

The clinical congress of the American College 
of Surgeons convened in Chicago, October 6th 
through 10th. At the ophthalmology session, there 
was a panel discussion of “Recent developments in 
ophthalmic surgery,” with Dr. William B. Clark, 
New Orleans, acting as moderator. Leading the 
discussions were Dr. Lorand V. Johnson, Cleve- 
land, “Orbit and lids”; Dr. R. Townley Paton, 
New York, “Corneal surgery”; Dr. F. Bruce 
Fralick, Ann Arbor, “Cataract and glaucoma”; and 
Dr. Albert D. Ruedemann, Detroit, “Surgery of 
the retina.” 

PERSONAL 


Dr. O. M. Duthie, Manchester, England, was 


elected master of the Oxford Ophthalmological 
Congress, succeeding Sir Tudor-Thomas. 
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PRICELESS 


Today all around us cut-rate and discount houses 
flourish. You can buy glasses from $7.98 up. CooD VISION 
comes a shade higher. In fact you can’t put a price 
on vision. Your GUILD OPTICIAN endeavors to place the finest in 
eye wear before the public at the lowest possible prices. 
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SAUER 
A beautifully, delicately made forceps for fine bites of cornea when minimum trauma but 
maximum of tissue is desired. Each, 


SAUER Debrider 
Arc-shaped, 8 mm. debrider with flat surface 1 mm. wide on the inside of the arc. Debrider 
is dull, at about a 45° angle to the standard eye instrument handle. Stainless. (OP-171 5) 
Each, $9.00 


Vnuewer a CO. 


330 South Honore Street Chicago 12, Illinois 
Dallas © Houston © Los Angeles © Rochester, Minn. 


JUST EVERYTHING OPHTHALMIC 
Rx SERVICE THROUGHOUT U. S. A. 
DISPENSING—REFRACTING ADJUNCTS 
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*Beloccluders *Hand Occluders *Phoro-t 
Cataract Bifocal Loan Service  *Hand Prism Sets (glass-plastic) *Portable illum. Test Chart 
*Conacor Bifocal *Hand Maddox Rods Prism Bar 1-40 
Contact Lenses *Hand Red Glass Comb. Prism Bar Vert. 1-25 
Genioscopic Contact Lenses Lebensohn Astigmometer “Prism Sets in Wallet 
Guibor Amblyscope Charts Lebensohn Hand Reading Card 
Gvibor Distence Chart (E) *Lenscorometer Sues Sands 
Guibor Hand Reading Card (E) *Pocket Prism Bar pm 
Gvibor Motility Chart (Vertical 4-104) *Strait Top Bifocal Trial Set 
Guibor Stero Cards *Pocket Prism Bor Trifecal Trial Set 
*Hond Dual Occluder (Horizontal 3-204) Worth 4-Dot Tests 
*Belgard 
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1139 Central Ave., Wilmette, Ill. 


% 
» 
+ nd e 
= 
a 
F 
« 
7 


AMERICAN JOURNAL OF OPHTHALMOLOGY XXXI 


THERMINON: an assorprive tens 


Scientifically formulated to absorb infra-red radiations. 


THERMINON: AS A FILTER 


To filter out ultra violet and irritating red rays. 


WHITE LIGHT 
a cooler sensation is produced. 


THERMINON: ALL LENSES ARE RADII CORRECTED 


When you prescribe Genuine Therminon you give your patient the maximum in seeing comfort 
and your patient will report SUPERIOR EFFECTIVENESS 
All reliable laboratories can fill your Therminon needs, or write 


THERMINON LENS CORPORATION 


63rd & University, Des Moines, lowa 


PERM-EDGE CATARACT KNIVES—KERATOMES 
Now made of greatly improved 
Stainless Steel 


® Sharp, Long Lasting Edges 
® Will Not Rust or Peel 


THERMINON: For TRANSMISSION OF 
10.00 EA A 10.00 EA | 4 3 
Available for immediate delivery $ 
% from your local surgical supply dealer 
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MATALENE SURGICAL INSTRUMENTS C0., Inc. 


125 EAST 46th ST., NEW YORK 17, N.Y. YUKON 6-5268 


SUCCESSOR TO THE E. 8. MEYROWITZ SURGICAL INSTRUMENTS CO., INC. 


SCHIOTZ 


March 8, 1952, by 


Tonometers 


in our own laboratories it pre- 
= —— — all of its original effectiveness for 


determining tension with a new 
og ll. accuracy, sturdiness, ease of handling and beauty of finish that is characteristic of instruments made 
ata 


It has been found satisfactory by many Ophthalmologists and mects all the specifications of the A.A.O.0. 
Tonometry Committee. 
Approved by the Electrical Testing Laboratories, it leaves nothing to be desired from the standpoint of accuracy. 
In case, with certification, each $55.00 
SEE US AT THE A.A.O.0. MEETING 
BOOTHS 81-82, PALMER HOUSE, CHICAGO, ILL., OCT. 12 THROUGH OCT. 17 


NEW PLASTIC CLIP-ON PRISMS 
BY CONRAD BERENS, M.D. 


These new prisms may be worn for trial purposes while 
the eyes are performing the work for which the correc- 
tion is prescribed, proving that the prescription will be 
most helpful and comfortably worn. 


Set contains 1 pair each 1-2-3 4-5-6 diopters : 
with four frames and small screwdriver. coal 


Available at all Optical and Surgical Suppliers. 
Manufactured by 
R. O. GULDEN 
(New Address) 225 Cadwalader Ave., Elkins Park P. O. 
Philadelphia 17, Pa. 


GRAND CENTRAL PALACE BUILDING 

NULY 
bow 
IN STAINLESS STEEL 
made in strict accordance 
adopted on 
Ce the Committee on Stand 
of the American 
¥ mology and Otolaryngology, 

mm. an mm. 
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Blade Knife 


SURGICAL KNIVES BY 


For the Discriminating 
Eye Physician 
Depend on the Services of a 
Guild Optician 


IN LYNCHBURG, VA. 
A. G. JEFFERSON 
Ground Floor Allied Arts Bidg. 


Exclusively Optical 


ARTIFICIAL EYES GREINER & MUELLER 


MADE TO ORDER 
AND FITTED EXPERTLY $5 Weshington St. . . Chicago 2, 


Phone FR 2-4449 


Branches ot Kansas City, Mo., Detroit, Mich. 


Our experts vielt Milwaukes, Madison. Minneapolis and 
St. Leule regutarty. Serving the Middle West since 1924. 


Eye making has been a family tradition 
with us since 1835 


ORTHOPTIC TECHNICIAN 


WANTED: For part or full time. State 
experience and qualifications. Reply to: 
Herman C. Weinberg, M.D., 2177 S. Tay- 
lor Rd. University Hts., Cleveland 18, 
Ohio. 


|: 


XXXIV AMERICAN JOURNAL OF OPHTHALMOLOGY 


URGENT REQUEST 


Samuel Kimura, M.D., Michael J. Hogan, M.D., or 


Phillips Thygeson, M.D. 


University of California School of 


Medicine 
Sean Francisco 22 


NEW YORK UNIVERSITY 
POST-GRADUATE 
MEDICAL SCHOOL 


offers the ag wegen post graduate 
courses in ophthalmology 
part-time course from January 19 
a 23, 1959. Under the direction of 
Dr. Alfred Kestenbaum. Tuition $55 
ANNUAL REVIEW OF 
OPHTHALMOLOGICAL ADVANCES 
A two-and-one-half-day conference, Feb- 
ruary 12 through 14, 1959. Given "under 
the direction of Professor A. Gerard 
DeVoe. Tuition $100 
MOTOR ANOMALIES OF THE EYE 
(PART 1) (FOR SPECIALISTS) 
A full-time course from March 2 through 
7, 1959. Given under the direction of Dr. 
Harold W. Brown. Tuition $100 
MOTOR ANOMALIES OF THE EYE 
(PART If) (FOR SPECIALISTS) 
Continuation of Part I, March 9 through 
March 13, 1959. Tuition $85 
OCULAR EXPRESSIONS OF 
SYSTEMIC DISEASE 
A part-time course, March 16 through 20, 
1959. Given under the direction of Dr. 
Isadore Givner. Tuition $55 
Fer further information: 
OFFICE OF THE ASSOCIATE DEAN 
New York University Post-Graduate 


Medical Sehoo! 
550 First Avenue, New York 16, N.Y. 


It Will Pay You 


to look through the advertising pages of this Journal. 
We discriminate as to the quality and reliability of the 
advertising accepted for the 
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OPHTHALMOLOGY 


The Uveitis Leborotory, University of Californie | 
School of Medicine, San Francisco, is interested to | 
obtain freshly enucleated eyes from patients with | 
all types of uveitis and other endogenous inflamma- | 
tions. Attempts cre being made te isolate eticlogi — 
be fixed in preservatives or | 
sterile bottle, packaged, and | 

possible. Please send speci- 

jal delivery, collect. Enclose | 
mark the package “Fresh 
of organisms and pathiogic | 
ide, will be sent to the con- | 
if desired. | 
Telegraph collect if specimen being sent. | 
Send eyes to | 
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BRITISH JOURNAL OF 
OPHTHALMOLOGY 


Published monthly by 
The British Medical Association 


Annual Subscription $20.00 


OPHTHALMIC LITERATURE 


A comprehensive abstract of 
ophthalmology and cognate literature. 


Six issues and index yearly. 
Annual Subscription $13.50 


Combined annual subscription to British Journal of 
Ophthalmology and Ophthalmic Literature $30.00 


Subscriptions to: 
MepicaL Market Researcu INc. 
East Washington Square, 
Philadelphia 5, U.S.A. 
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SCHEME 


FOR HELPING THE PARTIALLY-SIGHTED 
BASIC EQUIPMENT FOR THE OCULIST 


ASSESSMENT OF 
MAGNIFICATION 


1. “A” Series Word Chart, 
LVA 0-4. 


For everyday use in busy clinics 
the Word Chart illustrated has 
proved ideal. The double sided 
card provides two lines of words 
corresponding to each “A” number. 
For each “A” number is given the 


on one card of normal dimensions 
and provide a uniform progression 
of letter sizes (“A™ Series). 

In conjunction with this chart, a 
2X telescope (Ref. LVA 2-1) in 
the trial frame will enable the pa- 
tient with an acuity of only, say, 20/ 
400 to start the subjective test at 
the 20/200 letter (A.12). This ar- 
rangement greatly facilitates the 
sential for optimum results with telescopic visual aids for distant or near vision. 


Thus, without any equipment other than these Charts and telescope 
(shown below 3-meter chart) the ophthalmologist can predict the magnifi- 
cation that the patient needs. The procedure is obviously similar to—and 
takes little longer than—an ordinary subjective examination. 


KEELER OPTICAL PRODUCTS, INC. am 


5241 Whitby Avenue, Philadelphia 43, Pa. 
GRanite 4-5310 - Telephones - Kingswood 4-0874 


AP 
magnification needed to enable a 
patient having that “A” Series 
acuity to read newsprint. 
2. “A” Series 3 meter Chart | co 
E 7h 
This ¢ illustrated alongside To 
left-hand-side, has been specially Mv a ad 
produced in the Keeler notation. YL ig tr 
By halving the conventional testing dc 
distance, the letters are contained 
igh 


Jia NEW INSTRUMENTS! 


The CRICK 
OPERATING MICROSCOPE & SLIT LAMP 


© Specially designed for eye work. 

® Binocular Magnification 3, 6 and 10 < 

© Brilliant “axial” illumination. 

@ Easy to adjust, rigid in use. 

© Slit lamp attachment, brilliant, adjustable. 


The FISON 
BINOCULAR 
INDIRECT OPHTHALMOSCOPE 

@ Lightweight 

@ Intense 12 watt beam CHICAGO 
© Fully adjustable 

© "Keeler Clear” vision of fundus 


KEELER MAGNIFY ING 
SPECTACLE 


© Brilliant 12 watt light. 

Focusin to 
it ing dist popular year. 


and soon the number of 
fying spectacle. fags Ore Only 


Pantoscope gives: 

© Brilliant 12 volt, 12 watt light. 

© Direct or indirect ophthalmology. 

© Choice of ordinary, red-free or polarised 
light. PANTOSCOPE 


& an OLD FAVORITE! 


KEELER OPTICAL PRODUCTS, INC. 


5241 Whitby Avenue, Philadelphia 43, Pa. 
GRanite 4-5310 - Telephones - Kingswood 4-0874 
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Lens 


The New TILLYER 
Aspheric Cataract 


Opens broader “Avenues” of 


Vision for Cataract Patients 


BLANK 
DIAMETER 


American Optical’s new Tillyer Aspheric 
Cataract lenses now offer wider, more useful 
fields of vision than ever before possible for 
cataract patients . . . and here’s why: 


These revolutionary new lenses are de- 
signed with a continually changing radius of 
curvature from center to outer edge. Thus, 
they are corrected for marginal astigmatism, 
marginal power error and to a large extent, 
distortion. The entire lens then becomes use- 
ful . . . and there’s no “barrelled-vision” 
effect. 


Moreover, Tillyer Aspheric Cataract lenses 


are made from aourre — 50% lighter in weight 
and four times as impact-resistant as glass. 
You can safely prescribe larger spot sizes for 
even wider fields of view and improved cos- 
metic appearance. 

Tillyer Aspherie Cataract lenses can be 
edged to fit any modern frame without in- 


creasing lens thickness . . . and their ultra- 
violet absorption is comparable to that of 
Cruxite. 

Ask your AO representative for additional 
information on this important lens “first” 
from the laboratories of American Optical. 


SInCE 1633. BETTER VISION FOR GETTER LiVING 


The right eyewear (WD) at the right time 


q 


American 1 Optical 


Orders accepted Nov. 15 for 3-week delivery (Factory RX only) 


